Department of Administrative Sciences Management Quarterly / September 1977 by McClain, Carl R. et al.
Calhoun: The NPS Institutional Archive
DSpace Repository
Institutional Publications Department of Administrative Sciences Management Quarterly (1969-1982)
1977-09
Department of Administrative Sciences
Management Quarterly / September 1977
Monterey, California. Naval Postgraduate School
http://hdl.handle.net/10945/61464
This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.






























TABLE OF CONTENTS •••••••• 
EDITORIAL •••••••••••• 
LIFE CYCLE COST-BENEFIT ANALYSIS OF 
. . . . . . 
RESIDENTIAL SOLAR HEATING •••• 
by Lieutenant Commander Edward B. 
Hontz, USN 
TECHNOLOGY TRANSFER IN SOUTH SULAWESI . . . . . . 
by Captain Aboeseno, Indonesian Army and 
Captain Mustamar, Indonesian Air Force 
ZERO-BASE BUDGETING--Extending System 
Analysis to the Budget Process •• 
by Lieutenant Richard H. Gunderson, 
SC, USN 
IS THERE AN EFFECTIVE "HOW TO QUIT 
Sr,'OKING" TECHNIQUE? •••••• 
by Major Larry D. Rannals, USMC 
A REDISTRIBUTION OF MILITARY RETIREMENT 
. . . . . 
INCOME • • • • • • • • • • • • • • • • • 
by Lieutenant Commander Peter E. 
O'Connor, USN and Major Phi I ip E. 
Bunyan, Royal Australian Army 
(Prepared at the Naval Postgraduate School. Issuance of 
this periodical approved in accordance with Department 






The MANAGEMENT QUARTERLY began as the MANAGEMENT JOURNAL, first 
publ i shed in June, 1969. The first issue's objectives were to select 
articles, writte n by students of the Department of Business Adminis-
tration and Economics, that contributed to the advancement of the 
knowledge of management practices and that had application in a mi Ii-
tary env i ronment. The 1969 Winter Issue s9llclted the "many otherwise 
meritorious papers with a management message to impart (that) often 
just die in some briefcase, desk, or file". Letters to the editor were 
also sought. With the June 1971 issue, the name was changed to 
MANAGEMENT QUARTERLY, with the stated goal of providing "stimulating 
articles of current interest" . Beginning with the September 1971 issue, 
the Seal of the Department of the Navy on the cover signaled the 
official sanction of the MANAGEMENT QUARTERLY as a Department of the 
Navy publication. 
As we enter the ninth year of publ ication, the MANAGEMENT QUARTERLY 
welcomes our new advisor, LCDR Ken Patterson, USN. With his guidance 
we are pleased to provide five diverse papers wri tten by students at 
the Naval Postgraduate School. It is hoped there are articles of 
interest to everyone. 
Guidelines for the publication remain flexible; with the exception 
of an occasional short article by a professor, the material has remained 
that of students. Our choice was from 15 papers donated by Professors 
J. W. Creighton, J. A. Larson, C. A. Peterson, and J. D. Senger. 
Students who have, or know of, papers that may be worthy of pub I ication 
are encouraged to send them directly to the MANAGEMENT QUARTERLY (SMC 
1499). These papers may have not made the "outstand ing" list for your 
professor, but papers that have been corrected afte r grading by the 
professor may fit this category. Short papers are also requested. 
We need fe edback on publication Improvements as wel I. The last 
page of this Issue provides a tear-out for submitting comments to the 
staff. We will undoubtedly receive a wide range of comment s, but we 
hope the aggregate wi I I give direction or confirmatio n of our efforts 
and goals . (If you do not want your remarks published, or name used, 
please so state.) 
EDITORIAL STAFF 
Major Carl R. McClain, USMC 
Lieutenant Commander Terry W. Sinclair, USCG 
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by 
Edward B. Hontz 
National Interest In energy and the outlook for the 
future has placed the scientific community In search 
of an acceptable alternative to the use of our 
dwlndl Ing fossl I fuel reserves. The United States, 
with some 6% of the world's population, presently 
consumes over 30% of Its energy. By the year 2001, 
the annual United States demand for energy In al I 
forms Is expected to double, and the annual world-
wide demand wll I probably triple. These projected 
Increases wll I tax man's ability to discover, ex-
tract, and refine fuels in the huge volumes neces-
sary to meet worldwide needs. The oi I crisis 
experienced in 1973 shocked the United States Into 
an awareness that our dependency on the Organization 
of Petroleum Exporting Countries (OPEC) for crude 
petroleum adversely affected National Security. The 
Alaskan Pipeline is but a partial solution to the 
present problem and extends only sl lghtly the in-
evitable deadline when we must rely upon an alterna-
tive source of energy. The sun, and the direct con-
version of solar radiation to useful energy, provides 
the only alternative to nuclear power at the present 
time. The author examines the appl I cation of solar 
energy to residential heating and provides an Inter-
esting look at the fundamentals and costs of Imple-
menting a solar heating system under various 
climatic conditions within the United States. 
This paper was submitted to Professor J. A. Larson 
In partial fulfil tment of the course requirements 
for Systems Analysis (MN 4145). 
The Editors 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Lieutenant Commander Edward B. Hontz, USN, received a B. S. from the 
U. S. Naval Academy In 1967. He Is presently a ca~dfdate for a M. S. 
in Management at the Naval Postgraduate School. 
INTRODUCTION 
In recent years there has been a tremendous Increase lo the 
pub I iclty given to solar energy. The President has recommended tax 
credits as an incentive for install fng solar energy converters, and 
government and industry are Investing heavily in solar energy 
research and development. Private investment in solar heating, how-
ever, has not progressed past the prototype or experimental stage 
and today there are no more than 250 private homes in the United 
States that are heated by solar energy. 
The purpose of this paper ts to conduct a cost-benefit analys is 
of providing solar home heating to reduce, to the maximum extent 
possible, the use of conventional fossil fuels. In making this 
economic assessment I have used actual data where posslble rather 
than the multitude of proposed, projected, and hypothesized data 
that are available from the growing solar energy industry. With 
only a minimal amount of research it became apparent that most 
sources of information provided by the private sector te nd to under-
state the costs involved and to overstate the benefits of solar 
energy. I have attempted to find and use data which are free of 
these biases. 
TECHNICAL FUNDAMENTALS 
Al though large expenditures of money are made each year on 
solar energy research, the techno lgoy for solar space heating has 
been available for at least 30 years. Al l solar heating systems 
consist of a collector, a storage unlt and a distribution unit. 
The collector is a flat plate painted black which absorbs 
energy, in the for m of heat, from the sun's rays. A fluid, usually 
water, passes over the plate, or thro ugh tubes attached to the · 
plate, absorbing the heat and making It available for space heat-
ing. The f lat p late wit I have one or two panes of glass above It 
to reduce reradiation heat loss to the atmosphere, and most roof 
mounted col lectors are insulated below the plate to reduce heat 
loss into the structure. The least expensive collectors have been 
constructed of plast ic tubing and plexiglass; however, these 
mater ials are known to deteriorate under the constant exposure to 
the atmospheric extremes encountered In a l l solar applications. 
For the purpose of this analysis the col lector wil I be a commercia l 
gr ade copper tube and plate type with double gfass insulation with 








The storage unit Is required to hold the collected heat for 
use either at night or during cloudy weather. Although heat can be 
stored In most liquid or metalllc elements, the most common storage 
media are water and smal I, equally-sized pebbles. Water systems 
with 1000 to 2000 gal Ion storage tanks are much more common than 
rock systems, and since the rock system offers no Increase in per-
formance and no cost advantage, the water storage system will be 
considered here. t-bre technically advanced systems have been de-
veloped which significantly improve performance; however, the 
tremendous costs of these systems make them impract ical for common 
use. 1 
The distribution system required for solar heating would be 
common with that of the conventional heating system which wil I 
normally be either forced air or hot water. In all areas of the 
country it wll I be necessary to have a ful I capacity conventional 
heating system for use during periods of prolonged cloudiness. The 
commonal ty of the distribution system Is a major factor In deter-
mining instal lat Ion costs for solar energy. Electric resistance 
heating wll I not be considered compatible with solar heating since 
the additional costs of the distribution system wt II place the 
solar system In a disadvantageous position economically. 
Additional items required to outfit the system include a water 
pump, tank and piping Insulation, pipe strainers, plus various 
valves and Incidental hardware. 
INVESTMENT COSTS 
In attempting to find an accurat e cost figure for a typlcal 
solar heating system, a literature search produced figures ranging 
from $20002 to $16,000 3• Whlle these costs represent the extremes, numerous examples were found in the lower half of the range when 
the authors used 11proj ected" costs or "mass production" costs. 
Since there are presently no ~ass produced systems available, It 
would be Inappropriate to use these f igures for this analysis. 
Several home heating so lar systems have been installed in the 
Monterey area at costs ranging from $7,000 to $12,0oo
4
• These 
figures are consi stent with a 1975 study which breaks down costs 
fnto fixed and variable, with the total cost dependent on the size 




Thermal Storage Tank $250 
Collector Pump 50 
Heat Exchanger 400 
Preheat Tank 50 
Automatic Bypass Valve 50 
Associated Pipelines, 300 













With the exception of the 43% markup, these figures from 
McGarlty•s National Science Foundation study appear to be reason-
able. That study stated that a 40% markup was common to the 
solar energy business; however, none of the items to which the 
markup was applied Is unique to solar heating. I believe a 10% 
markup wi II more accurate ly reflect actual costs. A 10% markup 
wil I reduce total fixed costs from $4867 to $3740. 
VARIABLE 
Variable costs per square foot of cot lector area as reported 
in the same study are: 
MATERIAL (collector) $ 4 
LABOR 2 
~R~P 6 
TOTAL VARIABLE COST 
PER SQUARE FOOT $12 
The ISO% markup on materials certainly appears to be excessive; 
however, $4 per square foot for a copper collector is well below 
1977 collector costs. Using collector costs of $6 per square foot 








The total cost curve shown In Appendix I Is based on these 
values - $3740 fixed cost and $11 per square foot of collector 
area variable cost. In addition, I have placed on this graph the 
cost of several solar heating systems cited In different references. 
SYSTEM SIZE 
Having determined a cost range for install Ing a solar heating 
system, the question must be answered, "How many square feet of 
collector area must be installed?" Although the variables for this 
decision include annual heating load, solar radiation aval lab le, con-
ventional fuel costs and average wind velocity, a surprising number 
of "expertsn in the f leld use a simple rule which states that the 
collector area should be about 1/3 the area of the structure being 
heated. 5 
Although this arbitrary rule was not justified In the I ltera-
ture, one factor tends to make that a fairly credible rule when we 
consider that our objective is to provide the maximum practical 
arrount of space heating by solar means In order to divert conven-
tional energy to alternate or future use. For the normal residen-
tial structure the area available for solar collectors is I imited 
by the area of the roof. Taking this theme further, efficiency 
requirements of a solar collector make It necessary for the solar 
panels to be tilted toward the south. For maximum efficiency, the 
panels should face due south with a tilt angle from the horizontal 
that is 20 degrees greater than the latitude at that particular 
location. 6 With the tilt requirement, the practical maximum collec-
tor area for a 2000 square foot ranch house wil I be about 1000 
square feet, and for a two story house the maxi mum area of the 
collector wil I be 500 to 750 square feet. Of al I the installations 
mentioned in the I iterature, the largest collector area was 700 
square feet, and the smallest was 340 square feet. 
The two major factors In determining col factor area are heating 
load and avai I able sunshine. McGarlty states that in the Miami area, 
a 125 square foot collector will provide almost 100% of the heating 
needs, while a 1000 sqaure foot collector in the Boston area wil I 
provide only 70% of the typical residential load. 7 
The decision rule l will use for any location is to specify 
a collector area no larger than necessary to provide 100% of the 
heating load for a 1500 to 2000 square foot house, but in no case 
larger than 1000 square feet. 
5 
The fol lowing data for various cities have been complied from 
several sources to provide a best estimate of the Information neces-
sary to specify the proper collector areao It is emphasized that 
these values are only estimates and wll I show wide variations from 
year to year, and also from one location to another within a rela-
tiv e I y sma 11 area. The fog be I ts and sun belts In 1·he Monterey, 






Charl es ton, SC 
Cleveland, OH 
Grand Junction, CO 
I ndl anapol is, IN 
Lincoln, NB 
Los Ange les, CA 
Madison, WI 
Miami , FL 
New York, NY 
Oklahoma, OK 
Phoenix, AZ 
Rapid Ci-ty, SD 
San Ant onio, TX 








































































Using a conversion factor of 120 BTU's per square foot of 
collector area per hour as an average amount of heat provided by 
a solar collector in a typical 6 hour useful day of sunshine, we 
can easl ly dete rmine the amount of heat provided by a solar 
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collector of any slze. 8 Appendix 11 displays this Information with 
the annual heating loaa in mil lions of BTU's along the x axis and 
collector area in square feet along they axis. This graph facili-
tates determination of the minimum collector area (and therefore 
minimum cost) to provide the maximum number of BTU's under varying 
sunshine avallabi lities. A critical factor to be considered is that 
In cloudy areas a solar heating system wl I I not be able to provide 
100% of the annual heating load regardless of the size of the col~ec-
tor. This results in the necessity to use the backup conventional 
heating system when there are several consecutive cloudy days. I 
have used the assumption that 50% of the cloudy days will be pre-
ceded by another cloudy day necessitating conventional heating, and 
the other 50% of the cloudy days wil I be preceded by a sunny day 
permitting stored solar energy to be used for heat. This is a con-
se,vatlve estimate which tends to be favorable to the case for solar 
heating. 
To cite an example, Boise, Idaho is in a 75% sun area with a 
resldential heating load of 122,000,000 BTU1 s per year. Enter the 
graph (Appendix II) on the x axis with 122, read up to the 75% sun 
I ine, and on they axis we get a collector area of approximately 
600 square feet. The maximum percentage of the heating load the 
solar system can provide In the 75% sun area is 
75 + IOO 2 75 or 87.5%. 
For Boise, this wil I be 106,800,000 BTU1s. In a 50% sun area a 
maximum of 
50 + IOO - SO or 75% of the total 
2 
load can be provided by solar energy, and In a 25% sun zone 62.5% 
can be provided. Appendix I I J takes this information and displays 
BTU's provided against sun avai Jabi llty for four different 
collector areas. By converting both BTU's provided and collector 
area into dollars, we can retrieve the necessary information to 
make a life cycle cost-benefit analysis of our objective. 
COST-BENEFIT ANALYSIS 
Although the graphical pr-esentation of the parameters makes 
possible the analysis of the costs and benefits for any combination 
of variables, I have chosen to evaluate the situation in tour differ-
ent cities because of their particular circumstances: 
7 
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Miami, FL - low heating load, high sun a va I I ab i J I ty 
Washington, DC - low II II low II " , 
Boston, MA - high " II low " II , 
Rapid City, SD - high II II high II II , 
In each of these cases the only cost involve d will be the 
initial Investment to instal I the so lar heating sys t em. There has 
been much speculation concerning the effect a solar heating system 
will have on property taxes, resa le. value of the house, and insur-
ance rates. These costs -- if indeed they are costs -- are not 
quantifiable and wi I l change with locat ion; however, they may 
certain ly be critical inthedecision making process should the 
quantif iable factors not provide a conclus ive answer. 
The only operati ng cost for the solar system wi II be the 
electr icity used to operate the circ ij(ation pump. This cost should 
be offset by the savings from not operating the fuel pump on the 
conventional system. Addition a lly, maintenance cost s wi I I be con-
sidered constant regardless of which system is used. Oil is used 
as the alternative conventiona t fuel sin ce it is presently less 
expensive than either gas or electrical heating. 
The variables necessary to make the analysis for each of the 
four cities are: 
ANNUAL HEATING MAX% LOAD PROVIDED 
LOAD CBTU x I 06) % SUN BY SOLAR ENERGY 
Miami 25 95 97.5 
Washington 94 75 87.5 
Boston 119 65 82.0 
Rapid City 147 82 91.0 
.. , 
0 
Indicated fol lowing are the optimal collector size tor each 0 
city, the cost of Installing a system of that size (investment cost ) , 
and number of BTU's provided annually by the solar system. The last 
column gives the dollar cost (savings) of the solar provided heat, 
were that heat provided by a conventional oil system burning $.40 per 
gal Ion oil. CA gal Ion of oi I will provide about 100,000 BTU's of 







LOCATION & ANNUAL FUEL 
COLLECTOR INVESTMENT SOLAR BTU1 s COST SAVINGS 
SIZE CFT2> COST PROVIDED x 106 C $. 40/ I . I) ga 01 
Miami C 110) $ 4,950 24.375 $ 97.50 
Washington (480) 9,020 82.250 329.00 
Boston (727) 11,737 98.200 392.00 
Rapid City (692) 11,352 133. 770 535.00 
The yearly savings required over the 30 year economic Ii fe of 
the project assuming zero salvage value, 10% cost of capital and no 
inflation of fuel oi I prices is: 
30 YR, 10% YEARLY 
INVESTMENT . DISCOUNT = SAVINGS YEARLY 
FACTOR REQUIRED LOSS 
Miami $ 4,950 ";" 9.427 = 525 $427.50 
Washington 9,020 . 9.427 = 956 627.00 
Boston 11,737 . 9.427 = 1245 853.00 
Rapid City 11,352 . 9.427 = 1204 670.00 
The last column above was obtained by subtracting the predicted 
annual fuel cost savings from the yearly savings required for the 
project to break even. 
Translating the yearly loss and yearly savings into present 
value terms (10% discount rate) provides a dollar amount by whlch 
our investment is unprofitable (column I), and a maximum Invest-
ment if the system is to pay its own way (column 2). 
PV OF ANNUAL PV OF ANNUAL 
LOSSES SAVINGS 
Miami 4030 919 
Washington 5910 3101 
Boston 8041 3695 
These two figures necessarily sum to the actual investment 
cost for each city. 
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SENSITIVITY ANALYSIS 
It is clear that with the assumptions which were used, solar 
space heating is not economical in any of the wide variety of loca-
tions we have investigated. A complete analysis, however, requ ires 
that the assumptions be al lowed to vary to determine i f our con-
clusions change should the future states of the world be different 
than initially assumed. 
The first assumption to be challenged is the anticipated Infla-
tion rate of conventional fuel prices. The initial analysis assumed 
no Inflation. We wll I now test our results assuming 5%, 8%, 10%, 
12%, and 15% annual inflation of our base price of $.40 per gal Ion 
for residential heating oil. 
Using a combined discount/inflation rate we can determine the 
present value of the annual savings from solar energy for each in-
flation rate at each cityo 
PV OF ANNUAL FUEL SAVINGS 
INFLATION 
~ ~ .!.QL _ill_ 12.L RATE 
Miami $1,521 $ 2,183 $ 2,925 $ 3,955 $ 6,477 13.5% 
Wash. DC 5,132 7,368 9,870 13,346 21,858 9.5% 
Boston 6,115 8,779 11,760 15,902 26,044 10.0% 
Rapid City 8,346 r 1,981 16,050 21, 703 35,544 7.9% 
For eac h location we must determine the inflation rate which 
provides I i fe cycle savings which equa l or exceed our in itial Invest-
ment. This informatio n is provided in t he last column above. 
In the best case, Rapid City, the project pays for itself If 
inflation is 7.9% for 30 years. In Miami, however, it would take 
30 years of 13.5% Inflation for the project to be profitable. 
The next assumption to be evaluated is the one which states 
that sa lvage value is nl I at t he end of 30 years. If we now assume 
that sa lvage value is equal to investment cost, we multiply our 
1/30 . Investment cost by I.I, or .0573, to find the present value of the 
salvage val ue discounted at 10%. If we than take this .figure and 
add it to the present va lue of t he annual sav ings we can compare this 
amount to t he init ia l cost in order to eva t uate our investment. 
Another way to treat the same prob I em is to subtract the present va I ue 
of the salvage value from t he initial investment and then compare this 












30 YR, 10% PV INVESTMENT BREA KEVEN 
SALVAGE DISCOUNT OF SV LESS PV INFLATION 
VALUE FACTOR VALUE OF SV RATE 
Miami $ 4,950 X .0573 = $284 $ 4,666 13% 
Washington 9,020 X • 0573 = 516 8,504 9% 
Boston 11,737 X .0573 = 672 11,065 9.5% 
Rapid City 11,352 X .0573 = 650 10,702 7% 
The last column shows the inflation rate now required to break 
even on the investment. 
lt is clear that the salvage value assumption has little affect 
on the outcome of the analysis due to the 30 year period over which 
the discounting takes place. With the assumption that salvage value 
equals Investment al I projects remain unprofitable, but the break-
even threshold for Inflation is reduced by about 1/2 of 1% in each 
Instance. 
To check the initial cost of investment assumption, we can 
simply compare the present value of the annual fuel savings with the 
investment cost to determine the maximum cost for which the project 
will be profitable. 
The figures fol lowing show, in addition to the Initial invest-
ment, the dollar error and percent error of the initial cost estimate 
necessary to make the proposal profitable assuming 5% inflatlon. 
MAXIMUM 
INITIAL DOLLAR 
INVESTMENT ERROR % ERROR 
Miami $4,950 $2,509 51% 
Washington 9,020 3,888 43% 
Boston 11,737 5,622 48% 
Rapid City 11,352 3,006 26% 
This table shows that our cost estimates have to be between 26% 
and 51% too high for the analysis to incorrectly indicate that solar 
heating wi I I be unprofitable when it wit I actually be profitable. 
Conversely, if our cost estimates and other assumptions are correct, 
we see that solar energy investment costs must be reduced by 26% to 
51% for these projects to be profitable. 
ll 
To check the assumptions concer n ing sun availability and annual 
heating requirements, we must again turn to Appendix I I a nd re-
analyze each case under different assumptions. For example, assume 
that the actual available sun in Boston is 100% vice t he indicated 
65%. The heating load remains I 19,000,000 BTU1s per year; however 
100% of this load can now be provided with a solar co l lector area of 
455 square feet. The investment cost will be $8,745 as compared to 
$11,737 for the original investment, and the annual dot lar savrngs In 
fuel costs wit I be $476 as compared to the original $392. With a 
10% cost of capital and 5% inflation for oil, the project requires 
$560 per year savings to be profitable and wil I resu lt in an annua l 
loss of $84. 
lf the sun availability in Boston is actually 50%, Appendlx II 
shows that we wil I need a collector area of 900 square feet to 
provide 75% of our heating load. The investment in tnts case i s 
$13,640 with annual savings of $357. The project is unprofitable 
by $517 per year, again assuming a 10% disco unt rate and 5% inflation. 
Next, assume that the heating load in Boston is actually 
150,000,000 BTU's per year instead of 119,000,000 with al l other 
factors remaining as originally assumed. In this case an investment 
of $13,750 is required to instal I a 910 square foot col lector to 
provide an annual sav i ngs of $496 for 124,000,000 BTU1s . At 5% In-
flation, this proposa l ls unprofitable by $385 per year. 
In Apri I 1977, Presi dent Carter proposed, as par t of hi s compre-
hensive energy program, a graduated tax credit for the purchase of 
sola r heating equipment. This tax credit would be 40% of the first 
$1,000 invested, and 25% of t he next $6,400. In the case of our 
four cities this credit woul d be as indica t ed below, reducing the 
initial solar energy investment by an equal amount. 
TAX REVISED BREAKEVEN OIL 
CREDIT INVESTMENT INFLATION RATE 
Miami $1,388 $3, 562 11.5% 
Washington 2,000 7,020 7.5% 
Boston 2,000 9,737 8.7% 
Rapid City 2,000 9,352 6.0% 
Although none of our projects wil I become profitable if the 
t ax cred i t is passed Into law, we fin d, as expected, that reductions 
in front end investme nt costs, be they from tax credits or reduced 
material costs, have a measurable and favorable impact on the 








Although the technology for a practical solar space heating 
system has been available for years, this analysis shows that under 
most reasonable assumptions of ~ost and inflation solar space heat-
ing will not be an economical Investment. This fact is certainly 
reflected in the marketplace where solar heating has been slow to 
"catch on" despite the toutings of government and industry. 
Our analysis shows that an area with a high heating load and 
high solar energy avai !ability (Rapid City) is closest to being 
economically profitable. A favorable combination of reduced invest-
ment costs, a tax credit, and high heating oil inflation wil I make 
the Investment profitable in many areas of the country. 
In any location, it is possible to measure the heating load 
for any given structure and to determine from either available data 
or observation the amount of solar energy available. Investment 
costs can be obtained from commercial contractors. By using the 
analytic tools provided here and making a reasonable estimate of 
inflation, a I ife cycle cost-benefit analysis can be made for any 
given set of circumstances. Until this type of analysis shows 
solar energy to be profitable we cannot expect solar energy to 
routinely be used to provide our residential heating energy needs. 
13 
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TECHNOIIJGY TRIINSFER IN 
SOUTH SULAWESI 
by 
Aboeseno and Mustamar 
The struggle to consolidate the gains of Indo-
nesian independence upon its release from Dutch 
sovereignty has resulted in an unprecedented 
degree of governmental centralization, partic-
ularly on the island of Java. Indonesian 
economic development has been slow, and local 
governments due to self sufficiency in economic, 
political, and religious matters, have not fully 
utilized available resources. Due to a primarily 
agriculatural-oriented economy and physical 
separation, an indifference to their isolation 
exists among residents of the nations five major 
islands. A recent attempt by the Indonesian 
government to integrate today's technology pro-
vides optimism for nationalistic industrial 
expansion. 
As technological development progresses at Its 
explosive pace, the proverbial wheel is con-
tinually reinvented by those with a need but 
without access to current data. The most diffi-
cult aspect often is obtaining technological 
information for application to specific problems. 
Public use of public funded research should be 
aval I able for al I to use, but systems must exist 
to make the information available. The authors 
describe a technology transfer program wherein 
knowledge is transferred from the Indonesian 
university system to local industry. 
This paper was submitted to Professor J. W. 
Creighton in partial fulfi I lment of the course 
requirements for Technology Transfer (MN 3801). 
The Editors 
Captain Aboeseno, Indonesian Army, and Captain Mustamar, Indonesian 
Air Force, both graduated with a M. S. in Computer Systems in June 
1977 from the Naval Postgraduate School. 
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I. Introduction 
An island country, Indonesia is a col lectlon of more than 13,000 
islands spread out between the continents of Asia and Austra l ia. It 
covers an area of about 3,500,000 square miles, the seas Included. 
Its population numbers about 135 mi I I ion, the greatest part of which 
reside on five main islands; Java, Sumatra, Kalimantan, Sulawesi, and 
West lrian. More than 60% of the total population lives on the island 
of Java. Jakarta, the capital city of around 5 mil lion inhabitants, 
is situated on this island. 
Being a developing nation, Indonesia is facing problems similar to 
those encountered by developing countries in general. In extending its 
economy, corrmunication services such as sea vessel coflUTlunlcations are 
regarded as the arteries of the nation to facilitate the flow of goods 
for export, import, and providing inter-island communications for 
business activities. Starting with Fiscal Year 1969-70, the Indonesian 
government instituted a formally recognized plan, popu larly known as 
the Five Year National Development Plan. Among other things, the 
objective of the plan is to set up the rehabilitation and expansion of 
the economic infrastructure to create greater participation of regions 
and subregions In the planning and execution of development projects. 
As Indonesia nears the end of the Second Five Year National Development 
Plan (1974-75 to 1978-79), the 26 provinces of Indonesia have been 
grouped into four main development areas whereby the development of each 
area is adjusted to the potential and actual capacities of each area. 
In relation to course MN 3801, "Technology Transfer," we would like 
to make a correlation between the content of the course and the 
present conditions existing in our country, speclfical ly research and 
activity which is taking place in South Sulawesi. Main Development 
Area D, with Ujung Pandang as the Main Centre, consists of Development 
Region VIII (covering the provinces of West and East Nusa Tenggara and 
Southeastern and South Sulawesi) and Development Region IX (covering 
the provinces of Central and North Sulawesi). The total area of South 
Sulawesi Province is approximately the same as the combined areas of 
the states of Illinois, Iowa, and Wisconsin. Ujung Pandang, better 
known by Its former name, Makassar, is the provincial capital, and is 
by far the most populous city in East Indonesia. Al I but three of the 
major provincial cities border upon the sea. 
2. Distribution of Economic Activity of South Sulawesi 
a. South Sulawesi is one of Indonesia's rice surplus areas. 
b. Coconut and coffee from smal I holders• plantations are among the 
agricultural crops that are exported. Maize, sorghum, and Zanzibar 
cloves are among the export crops recently introduced in this province. 
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c. SIik products, a traditional home Industry, are now being 
promoted for export ( South 51.qa~es i reporJe~ I y ~~co4nts for approx i-
mate I y 90% of a 11 Indonesian s 1. I k products). 
d. Next to agricul ,ture, fishing is the most Important I ivel i-
hood of th~ people in ~outh S4iawesi • . Export of shrimps, a most 
promising new venture, was st arted some years ago--~ainly to Japan. 
e. Like the Lesser Sunda Islands, South Sulawesi has a rather 
high potential for cattle breeding. Export of I ivestock to Hong Kong 
began some years ago. 
f. Timber and nickel mining are other main products produced In 
South Sulawesi. 
INDONESIA 
3. Problems Faced by South Sulawesi 
, 
a. Lack of expertise on the part of both the exporters and the 
control ling officials have caused some difficulties in developing 
the ventures stated above. 
b. Regional Industrial devel opment is stll I in its infancy . 
Under the former Dutch Government, no overal I industrialization 
program was contemplated for Sulawesi. 
2l 
c. Uneven distrfbutlon of population and an estimated 60% of 
all university graduates and ski l led workers are currently llvtng 
In Jakarta (Java Island). Due to the rather high rate of outward 
migration (about l 00,000 poeple reportedly left the province dur-
ing the f i rst quarter of 1974 to settle In Sumatra, the Moluccas, 
and lrtan Java as wel l as other lesser Is lands), a general lack 
of manpower exists. 
d. Although a number of seaports Ile scattered along the 
coast, an extensive road network Is largely lacking. There are 
a lmost no communications over land wit hin the provinces of central 
and southeast Sulawesi except by footpaths. This ts why sea com-
muntcattons are the most Important, and In many cases still the 
only means, of Info rmation transfer avat I able. 
4 , The Role of the Indonesian Board for Volunteer Service (BUTST) 
Coincident with the Incept ion of lndonesfa 1s Five Year Develop-
ment Plan (alt hough not originally Integrated Into tt) was the for-
mat ion of a nationa l volunteer organtzatton uniquety equfpped to 
participate In developing projects In a certai n region. For those 
seeking another approach to tradltlonal deve fopment problems, BUTSI, 
the Indonesian Board for Volunteer Service, was born. BUTSI was 
established In January, 1968, as an Interdepartmental Board under 
the chairmanship of the Minister of Manpower, Transmigration and 
Cooperatives. 
Since its Institution In 1968 unti l the present, BUTSI has 
mob II ized universities all over Indonesia, cooperating wit h foreign 
volunteer organizations which have been sending their vol unt eers t o 
Indonesia. BUTSI thus makes effective use of t hese young human 
resources In supporting renovation and developmental efforts accord-
Ing to the needs of Indonesia. There are many advantages of BUTS!, 
among which are : 
a. The SIMAS Program, wh ich Is a program to develop and Improve 
rice production, Initia t ed by Bogor Institute of Agricult ure (Java), 
Andalas University (Sumatra), and Hassanudln Universi t y (South 
Sulawesi), where voluntary participation of students has proven to 
be very useful for the peasants. 
b. Pub I le Health Programs initiated by the Indonesian University 
(Java), Andalas University, and Hassanudin Univers ity to Improve 
society's health. 
The universities succeeded in having these new ideas accepted by 
the regional societies. BUTSI, through the universities, has pro-
vided expert advice on technical matters In addit ion t o Inducing a 







the new ideas. These changes are necessary for development and draw 
existing governmental services down to the vii lage level where they 
can be of most use. The university's experience has been that volun-
teers are more effective and convincing agents of change in attitudes, 
because the universities have specific ski I Is to demonstrate and pro-
vide the knowledge for using available resources. 
5. Relation between the Regional Government and the University in 
South Sulawesi 
Recognizing the participation of the university in BUTSI, the 
South Sulawesi Regional Government has taken advantage of the univer-
sity's services. Two examples are: 
a. Planning on the provincial level actually started well before 
the implementation of the first Five Year National Development Plan 
(1969-1974). In 1968, a regional government committee, chaired by 
the rector of Hassanudln University, with the Dean of Economics as 
vice chairman, and assisted by officials of regional government, pre-
pared the provincial five year plan for 1969-1974 for presentation 
to the Central Government in Jakarta. 
b. In 1973, a regional development planning board was set up by 
the provincial governor. A number of members of this board, Includ-
ing the vice chairman and the executive secretary, were taken from 
the staff of Hassanudin University. 
6. Relations between Hassanudin University and Other Indonesian 
Universities and Foreign Universities 
Hassanudin University has maintained relations and communications 
with other domestic universities and institutions, as wel I as with 
foreign universities regarding technological changes. In 1973 a 
study team for technology was formed at Hassanudin University, in 
cooperation with the Technology and Development Institute (T.D. I . ) 
of the East-West Center, Honolulu, Hawaii, for the purpose of estab-
lishing anon-metropolitan university. 
7. Relations between Hassanudin University and South Sulawesi 
Society 
Hassanudin University is an integral part of South Sulawesi 
society and is involved in the problems facing the surrounding 
society. Consequently the University is affected by al I events 
occurring in society as an interested member. The integration and 
the involvement of the university and the other educational Insti-
tutions to the surrounding society are, in fact, not al I new to 
Indonesia. During the war for Independence, many high school and 
university students joined in the battle against the colonial regime. 
Even today every university in Indonesia recognized what is called 
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"Satya Dharma Bhakti" which means that every student/member/alumnus 
of a university must appoint his/her knowledge to the surrounding 
society or community. This is contributed without regard for material 
or financial profit or reward. In this way the university feels it 
ts a member of society through Its efforts as wet I as Its capabll lt ies. 
8. Suggested Criteria for Implementing Techno logy Transfer Systems 
in South Sulawesi 
Based on t he problems faced by South Sulawesi and the resources 
which she possesses, appropriate technology transfer should meet t he 
fol lowing criteria: 
a. Require low investment as compared with local income. 
b. Offer a h igh job-generated employment potential. 
c. Provide easy maintenance. 
d. Provide a high local content and low Import content. 
e~ Compatibility with local soc ial conditions. 
f. Promise a higher productivity than the present existing 
technology provides in that respective field. 
g. Require local scientific and engineering experfise with 
related supporting facilities. 
9. Proposed Projects for Implementing Technology Transfer 
Considering the suggested criteria and tracing the possible poten-
tial areas for technology transfer, three projects were proposed as 
alternative starting points for implementation: 
a. The silk industry. 
b. Low-cost housing. 
c. Modernization of sailing vessels. 
The service area selected for this implementation covers the 
more densely populated districts along the western and southern 
coasts of the province . This area includes the two most advanced 
development regions in South Sulawesi as defined by the National 
Planning Board, namely Ujung Pandang and Pare Pare. In addition, 
the Ujung Pandang area has been selected as one of the four main 







10. Transferring Technology in South Sulawesi 
In order to bridge the gap between traditional or indigenous 
technology and modern technological know-how, a channel for trans-
ferring technology should be advocated. Technology transfer occurs 
when there is a source, a transfer mechanism of some sort, and 
uti I ization of the knowledge avai I able. A "Linker" model was de-
veloped by Naval Postgraduate School Professors Creighton and Jolly 
and Lieutenant Junior Grade A. Denning (a student). The linker can 
be associated with the source, with the user, somewhere in-between, 
or at both ends. In the case of South Sulawesi, Hassanudin Univer-
sity is appropriately the linker when she associates with the· 
regional government (as supplier); here the university suggests to 
the government, which is aware of the needs of society, the tech-
nology to be transfered. In order to describe the technology trans-
fer proposed by South Sulawesi in I ine with the basic model, we 
have arranged the fol lowing factors: 
a. Selection of Projects. Research conducted by the Research 
Associates for the regional planning perspective took into account 
a number of basic assumptions regarding the role of industries in 
regional development, the specific purposes and objectives of the 
program, and the time dimension, that is, the rate of growth. The 
fol lowing variables were then assessed: employment, entrepreneur-
ship, regional network, and the industrial area. It was determined 
that the sailing vessel modernization program would be the first 
starting point and the coastal vii Jage of Palengu (approximately 
60 kilometers south of Ujung Pandang) was the site selected. This 
area is densely populated and has a good existing road network. 
b. Capacity. The coastal area of South Sulawesi is populated 
by the Bugisnese and Makassarese people which have been famous for 
centuries as seamen and traders throughout Southeast Asia. Their 
historical background and cultural inheritance wil I be valuable 
assets in building an efficient sail Ing vessel industry in this 
region. 
c. Linker. Hassanudin University was chosen as the I inker 
because of her good relations with the regional government of South 
Sulawesi (as supplier) and the society of that region, and its 
capability to implement the needs of society. 
d. Credi bi I ity. Information generated by Hassanudin Univer-
sity is perceived by the local society as accurate and reliable. 
e. Rewards. The sai I ing craft industry has shown promising 
prospects for promotion of tourism. Sailing vessels of the "Pinisi" 
type (the traditional vessel used by Bugisnese and Makassarese people 
for trading) have been ordered for use in Australia and Europe. The 
location of Palengu vii lage is considered a minus area; therefore 
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industry i s expected to have an important employment generating Im-
pact on the population, which is a main objec ti ve of the curre nt 
five year development plan. 
t. Willingness. As previously mentioned, about 50% of al 1 sea 
communications in South Sulawesi are curre ntly ac counted for by sail-
ing vesse Js and remain the on ty tran spor t at ion means available. A 
program has been sponsored by the Indones ia n Government in this area 
to motorize sai l ing vesse ls. Under th is program, equ ipment was 
recen tl y donated by the President of t he Republi c of Indones ia to a 
number of local shipping ent e r prises and seems to be showing rather 
good prospects. 
g. Documentation. Hassanudin University wil l report and record 
the progress of the modernization o f sa i ling vesse ls to the regional 
and central governments and wil l report on other instances which In-
volve the sat I ing industry. 
h. Distribution. Hassanudin Univer s i ty wil I report the prog-
ress, the problems faced, and the solutions req uired to so lve those 
problems in a journal or sc ientific magazine to be published by 
economic and industrial ins ti tutions. 
i. Organization. Because it wt I I be involved with the formal 
or ganization of the receivers, Hassanud in University and t he South 
Sulawesi government wil I establish a user's organization that wi II 
coordinate needs in order to effect distrib ut ion, documentation, and 
credibility related to industry. 
I I. Conclusion 
We believe that there are perpetual queues of information wait -
ing and capable of being assimilated by South Sulawesi. The task of 
new technology transfer would be handled by Hassanudin University, 
in cooperation with BUTS!, to recognize the limitation of, and the 
necessity of technical data dissemination. In this case, Hassanudin 
University, guided by the experience of BUTS!, wil I serve as a com-
munication channel through which information flows. It wil I be a 
complex mechanism which involves the interaction of people, and will 
serve as a people mechani sm which can be incorporated into either the 
suppliers or users environment, even though the consensus is that 
action for really effective technology transfer should start with 







EKTENDING SYSTEMS ANMYSIS 
TO THE Bfll)(JET PROtESS 
by 
Richard H. Gunderson 
"I ask each of you to develop a zero-
base system within your agency in 
accordance with instructions to be 
issued by the Office of Management 
and Budget ... " With these words in 
a White House memorandum issued on 
February 14, 1977, President Jimmy 
Carter introduced zero-base budgetin g. 
The author provides an informative 
introduction to the system that we 
wil I learn to implement, understand, 
and use during the present adminis-
tration. Not intended as a "user's 
guide", it provides a foundation of 
understanding of the ZBB system and 
the integration of Systems Analysis 
in its implementation. 
This paper was submitted to Profess or 
John A. Larson in partial fulfillme nt 
of the course requirements for 
Systems Analysis (MN 4145). 
The Editors 
Lieutenant Richard H. Gunderson, SC, USN, received a B. A. from the 
University of Washington i n 1968. He is presently a candidate for 
a M. S. in Management at the Naval Postgraduate School . 
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Introduction 
Perha ps at no pr evious t ime in American history have the con-
cepts of economic choice so thoroughly pervaded private and publ le 
decis ion-making. A seemingly irreversible shift of an economy 
characterized by laissez-fair to a socia t welfare state characterized 
by a burgeo ning gover nment appropriate ly ra i ses alarming cries of 
inefficie nt resource al location by conservat ive and liberal alike. 
The conservative, decry fng the extent of governmental interference, 
would seek to limit social and domestic programs . On the other hand, 
the I iberal would seek fulfillment of social and domestic needs 
while rest raining massive defense expenditures . Each have in their 
own way impl icit ly recognized t hat resources are physically, if not 
fiscal ly , I imi ted and must be al located optimally among competing 
needs. Yet only rece ntly, with passage of the Congressional Budget 
and lmpoundment Control Act of 1974 and its imposition of spending 
const r a ints , have either begun to fully apprec iate the cost/benefit 
relat ionship as a too r for effecting such optimal a l location. 
Optima l al locat ion of resources is most natural to the private 
secto r wherein competit ion forces, efficiency, and market pri ces 
reveal the path to maximizing profit. Unfortunately there are no 
compar able price mechan isms in the public sector to facilitate 
identifying t he lea st expensive met hods of providing public service. 
Nor can the manager rely on competitive forces to ensure ·selection 
of least cost methods. As a consequence, deliberate mechanisms of 
choice have been developed to aid the decision-maker in a l location 
of resources between increasingly complex and diverse alternatives. 
Many such mechanisms have been grouped together under the common 
heading "Systems Analysis", a generic term describing the systema t ic 
presentation of information in a format useful to a decision maker. 
The purpose of this paper is to describe a more highly structured 
form of systems analysis commonly referred to as Zero-Base Budgeting.
1 In addition, Zero-Base Budgeting wil I be compared to two other fa i r ly 
common mechanisms, Incremental ism and Planning, Progra mming and 
Budgeting Systems (PPBS). 
The Concept 
Zero-base budgeting is best set in persp ective by env isioning 
a spectrum of budget techniques. At one end Is t he incremental 












At the opposite end of this spectrum I ies the zero-base methodology, 
increasingly being adopted by state and federal agencies as wel I as 
in the private sector. PPBS, persistently groping for a higher degree 
of comprehensiveness, I ies close to the zero-base methodology. 
Instead of concentrating on additions or deletions to the exist-
ing budget as in the incremental case, zero-base budgeting refers to 
a highly structured and systematic justification of all expenditures, 
current as wel I as proposed. Zero-base budgeting is structured in 
the sense that relevant information is deliberately channeled to the 
decision-maker and is systematic in the sense that for each expendi-
ture, objectives are specified, alternatives designed, costs and 
benefits identified, assumptions questioned and new alternatives and 
objectives considered. As a structured and systematic technique, 
zero-base budgeting concentrates on the contribution toward an acti-
vity's objectives derived from each initial and each additional unit 
of expenditure, doing so through a series of marginal analyses. 
All of the above is accomplished in three basic steps - first, 
identifying decision units, secondly developing a number of alterna-
tives called decision packages. A decision unit is in effect an 
economic representation of a discrete operation than can be either 
eliminated, reduced, allowed to remain as is or be expanded. Each of 
these options is supported by a decision package, i.e., an economic 
analysis of each option's impact on the organization. By ranking 
these decision packages, the activity develops a plan for optimum 
resource allocation within a given fiscal constraint. Eqch of these 
steps will be examined further below. 
The Process 
Perhaps the first and most important step in developing a zero-
base budget is identifying the objectives against which costs and 
benefits of various alternatives are measured. Albeit, the most 
important, it is unfortunately the most frequently overlooked aspect 
of governmental management today. By forcing lower levels of manage-
ment to specify their goals in quantitative, output terms and to 
describe the contribution of such output to organizational goals, 
zero-base budgeting cal Is attention to the need for adequate planning 
and provides the technical basis on which such planning can be 
developed. It does so by describing existing production functions 
(the ways in which capital and labor, or other factors, are converted 
to output) and facilitates a complete understanding of the limita-
tions under which such production functions operate. Zero-base 
budgeting can therefore be considered not only a tool of sub-optimiza-
tion (by telling one how best to achieve a desired result, as wil I be 
explained later) but also of total optimization (by providing a 
rational basis or which to eliminate, reduce or expand the given goal). 2 
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In this respect, zero-base budgeting close l y resembles the circu-
larity of systemic ana lysis, i .e., spec i fication of obj ectives, 
statement of alternatives, i~ent ification and comparison of costs 
and benefits, questioning of assumptions and objectives and repeat-
ing the process until the optimum solution is found. 
Assuming that an adequate planni ng process has evolved from 
which objectives and planning assumptions are promulgated, lower 
management levels begin the process of identifyi ng alternative 
means of achiev ing those objectives. Toward this end, management's 
next step, and perhaps the most difficult one, is to separate al I 
of its operations into discrete decision units. Such dec ision units 
may be programs, organizations, activities, functions or any entity 
having an output and over which management has discretion. When 
documented, the decision unit becomes an economic represen t ation of 
a discrete operation susceptib le to manipulation by management. 
The deers ion unit is identified, and its documentation ideally pre-
pared at the lowest tevels of management for the pur pose of pro-
viding to hfgher levels a series of economic analyses reflecting 
each unit's (current as wel I as proposed) contribut ions to organi-
zational objectives at various levels of expend it ure. 
Once discrete decision units have 
must consider and document alternative 
pl ishing that discrete un it's mission. 
is a decision package and contains the 
a. objective 
b. descriptio n 
been Ident i fied, the manager 
means and levels for accom-
Each documented alternatlve 
fol lowing information -
c. a l t ernat i ve means of accomplishing 
d. costs 
e. benefits 
f. measures of performance 
Each of these, a common element in most economic ana lyses, i s i i lus-
t rated by the sample decision packages in Figures Cl), (2) and (3), 
which taken together comprise a decision unit. It is th is considera-
tio n of documented decision package alternatives, ideal ly at the 
lowest management leve ls, that is the key to zero-base budget ing and 
also the character isti c that d ifferentiates it from ot her budgeta r y 
techniques. The basic goal i s to provide higher leve ls of management 
with a substant ial number of choices and the necessary informat ion 
wi th which to make those choices. To do this, the decis ion unit's 
manager must examine two basic types of a lternatives -
first, different means of achieving 
th e decision unit's objectlve, and 
second, different leve ls of effort 
for th at objective . 
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The first type of alternative requires the manager to, consciously 
or unconsciously, construct what might be considered a production 
function for a given objective. Such a function is in essence a 
representation of how differing resources C-Cap ital, I abor, contract 
support, etc.) can be combined to produce a desired level of output 
or objective. In zero-base budgeting, management picks the least 
costly combination (while documenting the others) for a given objec-
tive as the basis for consi deration of a ·second set of alternatives, 
namely multiple levels of effort. 
Faced with li mited reso urce s , consideration of only one level of 
effort presents higher management with restricted options, that is 
either eliminating the function or funding it at the requested 
level. Zero-base budgeting however recognizes the marginal nature 
of service and support activities by exp I icitly identifying alterna-
tive levels of performance for each decision unit objective. It Is 
not so much a question of either Unit A or Unit B but rather how 
much more of A at the expense of B (or vice versa). To this end, 
zero-base budgeting requires that decision units be subdivided into 
incremental levels of effort, i.e., decision packages. That is to 
say, Unit A includes a separate evaluation/package for a minimum 
level of effort (below which it is not feasible or realistic to 
operate) including a statement of the consequences of not performing 
at all, a current level of effort, and an enhanced level of effort. 
By so doing management at all levels of the organization can view 
each increment of effort as a separate requirement for resources 
competing with al I other activity increments. From a macro point 
of view, such individual increments become the means of accomplish-
ing organizational objectives, i.e., the factors to be optimized 
in the total production function for the organization. 
The advantage of having alternative performance 1evels becomes 
particularly apparent when looking at the costs and benefits asso-
ciated with each level. Zero-base budgeting requres that not only 
al I costs and benefits (stated as dollar savings or output) be iden-
tified for each decision package but that such costs and benefits 
be portrayed in marginal t e rms, i.e., arising from each additional 
increment of expenditur e. The question now can be stated as not 
"how much more of A at the expense of B?" but rather by comparing 
marginal costs and benefits, "should an increment of A be added?" 
and "does an increment of A contribute more to the activity's objec-
tives than an increment of B?". The choice might be relatively 
simple if al I benefits were stated in commensurable terms. The fact 
that they are not however, does not negate the need for systematic 
analysis. It in fact increases the need to systematically present 
the decision maker with choices upon which his experience and judge-
ment can be brought to bear. This becomes most apparent in the 
process of ranking decision packages. 
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Ranking the Alternatives 
At this point in the zero-base budgeting process, managers at 
the lowest appropriate organizational level have identified in dis-
crete terms all those activities that may be performed to achieve 
the assigned objectives. Such activities have been documented In 
terms of the best (and alternative) means of accomplishing the ob-
jective and alternative levels of performance, including marginal 
costs and benefits associated with each level. Each documented 
level of performance therefore becomes susceptlble to ranking by 
the decision maker, beginning at the lowest levels of the organiza-
tion with successive consolidation and ranking at each higher level. 
Visualize for example that during the first stage of zero-base 
budgeting, Cost Center A of government agency developed the alterna-
tive performance levels portrayed in Figures Cl), (2) and (3). 
Visualize also for example that two other Cost Centers, Band C, 
also developed similar decision packages. The array of alternatives 
at conclusion of this stage and after prioritization by the next 
higher level of management might appear as fol lows -
Cost Center After Prioritization 
Decision Packages At Division Level 
Cost Center A: (Priorlty)(Package) 
DP #Al Minimum Level I DP #Al 
DP #A2 Current Level 2 DP #Cl 
DP #A3 Enhanced Level 3 DP #A2 
4 DP #C2 
Cost Center 8: 
5 DP #C3 
DP #Bl Minimum Level 6 DP #Bl 
DP #82 Current Level 7 DP #82 
DP #83 Enhanced Level 8 DP #A3 
9 DP #83 
Cost Center C: 
DP #Cl Minimum Level 
DP #C2 Current Level 
DP #C3 Enhanced Level 
In prioritizing each potential resource al location, the deci-
sion maker (in this case a division head) must start with the mar-
ginal contribution that each alternative makes toward accomplishing 
the division's objectives. Unfortunately the contributions arising 
from each alternative are not all stated in dol far terms, partlcular-
ly In the pub I ic sector where such contributions may be quantities 
of services provided or some other form of output. Such noncommen-
surabi I ity makes the prioritization process more difficult and 
requires that maximum use be made of management's background and 
judgement. 
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The ranking process outlined above is repeated at each higher 
level of the organizatio n through consolidation and revision of 
rankings submitted by subordinate levels. The final result, a 
prioritized listing of performance alternatives for the entire 
organization, represents a plan for optimal a ll ocation of resources 
in whatever amount appropriated. It is opt imal in the sense that 
for each added increment of resources, an alternative with the 
greatest marginal benefit is to be funded. 
As may be readily concl uded from the above, conside r able man-
agerial resources would be required to rank each alternative leve l 
of effort particularly when cons i dering t he size of most federal 
agencies as well as the tota r federal pudget. Techniques have been 
developed to reduce this drain on managerial ta ient.
4 
For example: 
- the manager is not so much concerned with compar ing 
the priority of package 14 with package 15, but is 
concerned more with the re lative contributions of 
packages 4 and 5 as opposed to packages 20 and 21; or, 
- a cut-off level is established at each organ lzatlonal 
level with ranking of on ly those a fte rnatives below 
that level being accompl ished. So as to limit the 
number of packages being ranked at each higher level, 
the cut -off Is increased correspondingly. 
One of t he intentions of this paper is not to reiterate what has 
already been written on these techniques, but perhaps to suggest 
for further study a novel application of 1 inear programming to the 
zero-base budgeting process. 
In those cases where costs and benefits of an added increment 
of effo r t can be stated in dot lar tenns, there is little diff iculty 
In judging the cont ri but ion made. When the benefits to be gained 
are not stated in dollar terms however, their value relative to the 
dollar benefits of other alternatives Is very difficult to judge. 
When comparing a myriad of noncommensurable alternatives, the 
difficulties can be well appreciated. If however, the relative 
preferences of management at the agency leve l could be expressed 
by weighting one type of benefit in terms of another, an objective 
function for that agency might be constructed during the planni ng 
process . 5 Such a weighting scheme might be based on the relative 
weights given to programs, functions or activities in previous 
budgets. tdeally, through l inear programming techniques, such an 
objective function could be maximized by optimally ranking various 
combinations of weighted perfo rmance level contrib utions subject to 
various resource (dollar and people) and/or admin istrative (t ravel, 
public v. private maintenance, etc.) constraints. Such an approach 








austere management resources on the mechanics of ranking and Instead 
allow greater management emphasis on the review as unavoidable and 
adjustment of computer produced rankings. This process would also 
assure the manager that consistent criteria had been applied to al I 
alternative choices. The last but not least benefit of such an 
approach would be the creation of a decision model wherein the Impact 
of changing preferences and constraints on resource allocation could 
be quickly evaluated. While the benefits from such an approach appear 
substantial, all the advantages of zero-base budgeting would be lost 
if management relinquishes its responsibility to review and override 
the computer's ranking when necessary. Obviously the approach out-
I lned above greatly over simplifies the problem of non-commensurables 
as we I I as many others Inc I ud i ng, for examp I e, the interdependencies 
of federal programs. It nevertheless offers considerable potential 
for enhancing the zero-base budgeting process. 
Other Mechanisms of Choice 
Prior to concluding this paper, a very brief comparison of zero-
base budgeting with two other mechanisms of choice, incremsntalism 
and Planning, Programming and Budgeting System (PPBS) may be worth-
wh i I e. 
The decision process referred to as incremental ism and associa-
ted with Charles E. Lindbloom would attack the rational approach of 
zero-base budgeting as unreallstic. 6 The incrementallst•s argument is based on several propositions . First, social values to be maxi-
mized by the rational approach are In conflict. One need only ob-
serve as evidence the confl let between environmentalists and oil 
companies concerning the Alaska pipeline. Secondly, social values 
are too complex to reduce to specific objectives. Even If one could 
reduce to specific objectives, the conflict emerging between propo-
nents and opponents would render such objectives unattainable. There-
fore values should be allowed to remain ambiguous, each party reading 
into the value what he desires. Thirdly, because social values are 
so complex, they can be inter preted only as the decision maker exam-
ines a specific proposal for pursuing that value. As a consequence, 
the incremental 1st define s his values as he considers specific alter-
natives whereas the rationalist seeks to define his objectives. 
Fourthly, because of complex nature and conflict surrounding social 
values, it is diffi cu lt if not impossible to foresee the consequences 
of resource al locations. Therefore it behooves the decision maker to 
move In smal I Incremental steps, correcting and modifying as he pro-
ceeds. Because of the inherent risk In large decisions, analysis is 
confined to those options which differ not too significantly from the 
status quo. lmpl I cations for the budget process are that one does 
not "tinker" with th e base itself but looks only at the increases or 
decreases thereto ~ 
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In cont rast with the incrementalist, advocates of the Planning, 
Programming and Budgeting System (PPBS) approach to decision making 
would not argue with the realistic interpretation given by the ln-
c rementalist to the decision making environment. They argue instead 
that the confl i ct, complexity and risk outlined in the previous para-
graph are all the more reason to systematically ferret out the 
irrelevant factors and focus the decision maker's attention on the 
relevant issues. Recognizing the ambiguity and conflict surrounding 
values, the PPBS advocate contends that decision makers cannot effec-
tively argue whether program characteristics will meet a given value 
unless they are stated in tenns of output. The process of moving 
from program characteristics to program output Is the essence of 
systematic analysis, the production function. Furthermore, by 
systematicaf ly analyzing and offering the decision maker alternative 
program levels (and supporting production functions), value judge-
ments can be refined by a more educated debate in the political arena. 7 
Advocates of PPBS therefore do not accept last year's budget as 
the base f r om which only incremental changes are evaluated. Instead 
It requires that top level agency management annually assess the 
val id!ty of its objectives, evaluate these objectives in terms of 
output, consider alternatives and relate its annual budget to longer 
tenn p lans. PPBS accomplishes the above by providing a structured 
framework in which programs fulfil ling a certain objective are grouped 
in program categories, subcategories and program elements. Early in 
the PPBS process specific issues are identified by top management as 
requiring in-depth analysis. Identification of these issues is 
fol lowed by special analytic studies identifying alternatives, costs, 
benefits and risks involved. Agency decisions or recommendations and 
analyses are then summarized in program memoranda presented to top 
management for final approval. Historical costs and projected fund-
ing requirements are displayed in a program and financial plan there-
by portraying on a multi-year (past, present and future) basis the 
impact of past and present resource allocation decisions. Such pro-
gram and financial plans include a display of the current budget as 
wel I as out-year planse 
In theory, PPBS closely resembles zero-base budgeting. Both are 
designed to accomplish the same goal, i.e., to facilitate optimal 
allocation of resources by the use of systematic analysis In the re-
source allocation process. In practice, however, there are some 
distinct differencese First, in PPBS the systematic development and 
examination of alternatives occurs predominantly at top levels of 
management with lower echelons completing the many and various budget 
back-up displays to support top management's decisions. Although top 
management has made its basic planning decisions, there are still many 
policy choices and alternatives that need to be considered in budget 
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best able to initially develop and analyze these choices and alterna-
tives are at the lower organizational levels. Through its decision 
packages and ranking process, zero-base budgeting provides a system-
atic bottom-up analysis and arrangement of choices based on the top-
down planning decisions. 
Secondly, PPBS has focused analytical effort on specific issues. 
Zero-base budgeting would require, In its decision packages, analysis 
of all expenditures. Although in theory designed to be as comprehen-
sive as zero-base budgeting, PPBS has never attained this objective 
due to a lack of analytical resourcesp Including personnel and the 
necessary information base. Zero-base budgeting provides a solution 
to this problem by, first, giving lower levels of management a primary 
role In the analytical effort (thus increasing the number of "players") 
and secondly, by means of its decision packages, increasing the 
quantity and quality of Information. 
Thirdly, PPBS does not provide tor an explicit ranking of alter-
natives or levels of effort. As a consequence, the manager is unable 
to assure himself that resources have been or are being optimally 
al located. For example, it ls not uncommon for an agency to absorb 
a percentage reduction in its funds by applying that percentage as a 
horizontal reduction to all activities performed. Zero-base budget-
ing, by means of its priority ranked listing of alternative perform-
ance levels, al lows the manager to select those levels of performance 
considered the least important for el imlnation/reductlon. Resource 
al location therefore becomes an act of deliberate choice vice a budget-
ba I anc i ng dr i I I • 
Cone I us ion 
This paper has attempted to portray zero-base budgeting not in 
terms of the mechanics by which it is accomplished but as a system-
atic decision making tool. In effect It extends systematic analysis 
beyond the planning and programming phases to the budget preparation 
process and in so doing complements, in fact enhances, the existing 
PPBS approach. While this paper has perhaps over-simplified the 
mechanics and problems inherent in all three types of decision models, 
incremental ism, PPBS and zero-base budgeting, its purpose wil I have 
been fulfi I led if the reader more fully recognizes the potential of 
zero-base budgeting for better public sector resource al location. 
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I . A more In dept h study of zero-base budgeting, its mechanics and 
appl ications, Is provided Zero-Base Budgeting: A Practical 
Management Tool for Evaluating Expenses by Peter A. Pyhrr, John 
WIiey & Sons, New York, 1973. 
2. Ibid., p. 2. 
3. A description of systems analysis given by Alain Enthoven, quoted 
by Charles L. Schultze in his book, The Polit ics and Economics of 
Publ ic Spending, Brookings Institut ion, Washington, D. C., 1968, 
p . 2. 
4. Pyhrr, £E.· cit., p. 78. 
5. For a d iscussion of difficu lties surrounding choice between non-
commensurable benef its and proposed approaches to solutions see 
Publ ic Expenditure and Policy Analysis by Robert H. Haveman and 
J. Margo I is, Markham Pub I ishing Company, Chicago, 1970, p. 347, 
article entitled "Project Design and Evaluation with Multiple 
Objectives" by A. M. Freeman, II I. 
6. Schultze, op. cit., p. 35. 
7. For a more in-depth discussion see Schultz, £e.· cit., p. 55. 
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IS THERE AN EFFECTIVE 
"HOW TO (Jflff SMfJK/Nfl' TEtHNl(J(JE1 
by 
Larry D. Rannals 
Smoking continues to be an emotional subject, 
often accompanied wtth verbal as well as 
physical offensiveness. It Is now Illegal to 
smoke in public facilities and queues In many 
focatlons, and public transportation has gone 
to greath lengths to either ban or segregate 
smokers . As cigarette sale s reach new highs, 
non-smokers appear to have r eached their 
saturation point and are demanding cleaner air 
and consideration. Should you desire to sto p 
smoking, the author provides an informative 
summary of commercia l met hods in use today. 
This paper was submitted to Professor John D. 
Senger in par t ial fulfillment of th e course 
req u irement fo r lndustria t and Group Behavior 
(MN 2 t06). 
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In 1964 the Report of the Advisory Committee to the Surgeon 
General of the Public Health Service made public the fact that 
cigarette smoking may produce harmful effects. A large percentage 
of the population did, at that time, and have continued since to 
engage in the habit of cigarette smoking. In spite of the strong 
evidence that cigarette smoking is a health hazard, and In spite of 
the tremendous amount of publicity that has been given to this fact, 
many smokers who want to quit find it extremely difficult to do so. 
At least a dozen scientific books and hundreds of articles in the 
past few years have addressed themselves to this problem. Addi-
tionally, many Individuals and groups have developed, tested, and 
sometimes offered to the public methods by which cigarette smoking 
could be eliminated. There have been literally as many techniques 
devised to eliminate cigarette smoking as there are brands of 
cigarettes on the market today. For instance, one can look Into 
the telephone directory of any large metropol !tan city today and 
discover a significant number of anti-smoking clinics lfsted--al I 
proposing that their method wil I help to break the smoking habit. 
Breath-Free Program, BASIC (Bay Area Smoking Information Cl lnic), 
Hyp-no-smoke, Smoke Watchers, Smoker's Health Center, Smoker's SOS, 
Smoker's Seminars, and American Clinic, Inc. are examples of "stop 
smoking cl lnics" which can be found I lsted In a nearby metropolitan 
area di rectory. 1 
In spite of the various means developed, tested, and studied 
to help people stop smoking, these techniques have for the most 
part proven to be unsuccessful. A number of methods used have had 
a highly successful impact on smoking behavior during treatment, 
only to find less favorable results upon long-term fol lowup. 
Generally, smokers have been able to give up smoking for short 
periods under various treatments, but few of these treatments have 
led to permanent smoking behavioral changes. Smoking modification, 
therefore, can be defined as a two stage process--achieving absti-
nence, which has been relatively successful, and maintaining absti-
nence, which has proven to be less moderately successful. This is 
not to say, however, that there have not been those who have 
successfully met the cha I lenge and totally eliminated cigarette 
smoking by use of one of the many cl inlcal techniques currently 
available. I offer my own wife as an example. After attending the 
Sellick Smoking Cl lnic, she has succeeded in "kicking the habit" for 
a period of two years; and at the time of this writing stll I demon-
strates no desire to smoke. I wi II offer other such examples further 
into this paper in dealing with some of the various techniques and 
methods used in attempts to modify smoking behavior. It must be 
noted, however, that where relatively successful changes in smoking 
behavior have been produced, it is often difficult to separate 
specific treatment effects from certain psychological factors such 
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as expectations or motlvational attitudes. It has been shown that 
Individuals who are Initially highly motivated and ready to quit 
and those who hold a high expectation of success seem to profit most 
and produce the highest success rates . 2 
In an attempt to create an aversion for cigarettes, practically 
a I I ant t -smok Ing treatment c I in i cs u-t i I i ze some form of attitude 
change In conjunction with their specific technique for smoking 
withdrawal. A recent study determined that while an Individual stll I 
smoked, he is more likely to res ist these attit ude change attemptso 3 If he Initially has too strong a desire to smoke or too I ittle ex-
pectation of success in treatment, the indivldua f may tend to subco n-
sciously defend against these attitude change attemptso The study 
advances the argument that the timing of these attitude change 
attempts is very important. The optimal timi ng should come at the 
time the subject's motivation for change Is maximal--that Is, the 
point In his treatment when abstinence has been achieved. At that 
point there Is a decrease in the desire to smoke, and a correspond-
ing increase in expectation of cont l nued abstine nce which enables 
attitude manipulation attempts to produce greater positive effects. 
Regardless of whether we compare and discuss specific techniques 
or try to measure their Interaction and relationship with the psycho-
logical factors of motivation/expectation, to date there has been no 
clear-cut, 100% effective, fool-proof method developed to eliminate 
cigarette smoking. Al I methods have met with some successes, yet not 
one has produced better than a 50% success rate. Therefore it must 
be stated again, that In the quest for a fully rel ia ble "stop smoking" 
cure, the short term abstention rate has been moderately successful, 
yet continued long term abstension has proven to be quite less so. 
And It is this long term goal of complete abstinence t hat is the only 
treatment result worthwhile. Hopefully, with more re sear ch, more 
understanding of the smoking habit, and greater development of current 
methods, a technique wi I I be evolved which, beyond a l t doubt, wil l 
prove to be successful. In the meantime, let us now look at some of 
the more common techniques used today which have shown some relative 
success in smoking modification. 
SELF-MONITORING AND SELF IMAGE 
Self-monitoring is probably t he most simple technique designed 
to reduce cigarette smoking. Practical l y al I clinics use some form 
of self-monitoring (if for nothing more than just to establish a 
base to which treatment results can be compared). In some cases, 
self-monitoring Is used after treatment to judge long term r esultso 
Regardless of when used, self-monitor ing has proven to be somewhat 
effective in reducing consumption. Seit-monitori ng can be as simple 
as faithfully recording the number of cigarettes one uses each day. 
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It has been found in several studies that when one has to record the 
number of cigarettes he uses per day, per week, or whatever the time 
range, he tends to actually consume less than that number which 
would be used If recorded by an unknown observer. 4 Possibly a sub-
conscious guilt feeling or reinforcing one's self Image of non-
dependence on tobacco can be attributed to this fact. Additionally, 
self-monitoring can be made more complex; an example is the use of a 
self-locking cigarette case,which after dispensing a cigarette, 
locks tor a specified period of time. By this procedure, the number 
of cigarettes al lotted to the smoker is mechanically rationed. 
Related to self-monitoring is the self image of one's smoking habits. 
Jt has been shown that the self image an Individual has of his own 
smoking habits is not nearly as sophisticated and proper as he be-
I feves. When confronted by straightforward observance of oneself in 
a mirror, the puff rate, posture, facial expressions, and self-
Imagined attitude in one's smoking habits tend to change somewhat. 5 
This procedure alone has had I lttle effect on smoking modification, 
but when combined with other techniques has been found to be somewhat 
usefu I. 
ANTI-SMOKING LITERATURE 
Aversion therapy comes In many forms and among those that have 
been used to control cigarette smoking are drugs, hypnosl~, role 
playing, anti-smoking literature, and punishment. The least effec-
tive of these when used alone is anti-smoking I iterature. Several 
findings ha.ve determined that no appreciable changes in smoking 
habits take place as a result of reading or any other forms of ex-
posure to the health hazards mentioned in anti-smoking media. 6 A 
study was done on the use of anti-smoking posters and their effect 
as a cigarette smoking deterrent. 7 In this study, persuasive, anti-smoking posters were placed so as to attract maximum attention in 
an area where considerable smoking normally occurs. Again the same 
results were produced--no significant differences were found in the 
amount of cigarette smoking by persons exposed to such mediao And 
yet while anti-smoking llterature has had lfttle effect on smoking 
reduction, it too continues to be used in combination with other 
techniques. Practical fy al I cl lnics use some form of anti-smoking 
J iterature presentation, whether it be reading material passed out 
to smokers, or "pep talks" gfven by the therapists on health hazards, 
or intra-group discussion on the hazards of smoking. 
ROLE PLAYING 
Role playing has produced some minimal, and usually short term, 
success in smoking aversion. Role playing can take two directions. 
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One method uses fear arousal to promote changes in attitude and smok-
ing behavior. An example of this method is where smokers are asked 
to assume the role of a person who has just been Informed that they 
have lung cancer, Immediate surgery Is necessary, and the prognosis 
for complete cure is poor. In the other method, smokers are asked 
to imagine themselves in situat ions where they would most likely de-
sire to smoke (e . g. at a party, during a coffee break, etc.), and yet 
not be able to smoke at those times. 8 In using this method, the 
individua l 's discomfort and anxiety needs are worked with in develop-
ing aversions. 
SATIATION 
A more hard-line and concentrated form of aversion therapy has 
been the use of satiation techniques. These methods begin to make 
up the lower spectrum of punishment technique used In cigarette 
aversion therapy. Such techniques appear to be useful during the 
initial phase of withdrawal from cigarettes. Their objective is to 
create a distaste for cigarettes by promotin g disgust, repulsion, 
and other adversive associations with cigarettes and smoking in 
general. Common methods used to obtain these objectives have been 
such things as requiring the individual to double or triple his 
normal smoking rate during a specific period of time. Another 
method is requiring an Individual to increase his puf~s and lnhal ing 
to a much more rapid rate than normal. The latter technique can have 
greater effect it stale, warm cigarette smoke is puffed back into 
the individual's face as he smokes his own cigarettes. This ~tale, 
smoky air can be blown into the smoker's face by use of a machine or 
through the high accumulation of smoky air in a small non-ventilated 
roomful I of fast-puffing smokers. Using the above technique of 
rapid smoking and stal e , smoky air directed at the subject's face 
can be made even more effective by combining t hese with a third 
approach--handling large amounts of cigarette litter. 1O In using 
this combination technfque, the subjects are required to handle 
cigarette ashes and litter up to their elbows and encouraged to take 
deep smells of the noxious aroma emitted from the litter. This is 
alt in addition to smoking their own cigarette at a rapid rate while 
stale, smoky air is directed at their face and body. Nausea, disgust, 
and even vomiting can be elicited from this method. A~though 
moderately effective in producing short term cigarette aversion, these 
satiation methods have not proven to generate permanent long term 
effects. However, some successes in complete withdrawal have been 
accomplished through their use. 
ELECTRIC SHOCK 
At the top of the scale in punishmen t aversion therapy can be 







Punishment has been established In the past as an effective procedure 
for reducing the frequency of a behavior. 11 The probability of a response occurring can be reduced as a result of a negative stimulus 
produced by that response. This Is what electric shock aversion is 
al I about. Using electric shock as a form of punishment has shown 
some success In the past in creating aversions to such areas as 
fetishism, alcoholism, obsessional ruminations, and even writers 
cramp. Electric shock aversion was also found to be effective in 
ellmin!~ing infrequent and destructive acts of a retarded 14 year old 
male adolescent. 13 Why not cigarette smoking? As expected, electric shock aversion techniques have been used extensively in smoking therapy. 
The effectiveness of this method has produced conflicting results, 
but overal I, investigators have reported a high degree of success com-
pared to the other previously mentioned techniques. 
Electric shock therapy itself comes in many forms and has often 
been combined with one or more of the earl ler mentioned techniques 
to present a total treatment package. The amount of shock delivered 
to the individual, the method or vehicle used to deliver the shock, 
and the timing at which the shock is delivered have al I been subjects 
of inquiry in evaluating the results of electric shock effects. In 
one such study a cigarette case, which produced an electric shock 
when opened, was used as the delivery vehicle and its purpose was to 
determine how subsequent increases in the intensity of the shock 
would effect the suppression of the desire to smoke. 14 The deter-mination was that increases in the intensity of the punishment 
stimulus did result in increasing degrees of suppression. However, 
at the same time, a point could be reached at which the Intensity 
was increased so high that no results could be obtained because the 
subject refused to participate. In practically all studies of 
electric shock effects on cigarette aversion, it was found that best 
results could be obtained if the strength of the shocks were kept 
at the upper limits of an individual 1s tolerance (I.e. unpleasant, 
but tolerable). 
Except for the cigarette case example, the primary means used 
to del Iver the shock to an individual is normally a portable device 
strapped to the subject's arm or wrist. A therapist controls the 
timing and intensity of the shock administered and a variable ratio 
schedule of delivery is the method usual ty used. While normally co-
located with the subject, the therapist stil I retains an element of 
surprise as to when shock occurs. In relation to the effect of 
timing of electric shock, analysis has been done in several studies 
as to the effectiveness of contingent versus noncontingent electric 
shock. Contingent electric shock is administered at any stage during 
the smoking act--from handling the cigarette package, to lighting the 
cigareet, to inhaling and puffing, to putting the cigarette down in 
an ashtray. Noncontingent electric shock is not administered during 
the smoking act, but instead only while the cigarette is in the ash-
trayo Contingent shock has proven to be much more effective in 
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modification of smoking behavior. 15 This is due mainly to the fact that it more closely fol lows or occurs simultaneously with the target 
behavior it is attempting to modify. On the other hand, noncontin-
gent shock, by mere ly being only close in continge ncy rather than 
associated with the smoking act, had little impacto 
As previously noted, electric shock aversion techniques have 
produced somewhat favorable results in reducing cigarette smoking. 
In combination with other tec hniques such as satiation and aotl-
smoklng literature, electric shock has s~own to be even more success-
ful. However, long term results have still not proven favorable 
enough to certify this method beyond al I doubts. 
SENSORY DEPRlVATION 
Finally, one of the most unique and interesting methods used to 
facilitate smoking reduction is by the use of sensory deprivation. 16 This method is based on the premise that a period of sensory de-
privation leads to general ly increased persuadabil ity and responsive-
ness to external cueso Early studies had confirmed tha t subjects 
who were presented anti-smoking messages at the end of a 24 hour 
period of sensory deprivation were able to reduce cigarette consump-
tion more than those who were exposed to the same messages, but with-
out the sensory deprivation. Later studies have shown that anti-
smoking message s delivered during the period of sensory deprivation 
rather than afterward, have an even higher effect. The addi t ion of 
"reward" message s , interspersed wit h the anti-smoking messages, to 
congratulate th e subject on having completed certain periods of time 
in sensory deprivatio n also add to the effectiveness. In t his latest 
study the anti-smoking message lasted from one to three minutes i n 
length and was pr esented every I 1/2 hours while the reward message 
was ten seconds in length and was interjected at the end of 6, 10, 
15, 20, and 23 hours of sensory deprivation. Subjects were completely 
desensitized for a 24 hour period by the fol lowing method: the sub-
jects were lying in a hospital bed wearing only pajamas, nig htgowns, 
or leotards. Al I pockets were emptied; watches and jewelry were 
removed. No physical restraints, cuffs, goggles, or earphones were 
used. A chemical toilet was located near the bed. Water and vanll la 
flavored liquid diet food were available and could be obtained by 
turning one's head on the pi I low and sucking on a plastic tube. Al l 
this took place in a completely dark, sound reducing chamber . No 
excessive moving, singing, talking, etc. (except to use the to il et) 
was allowed. During the 24 hour period in this state, only ant i-
smoking and reward messages were presented to the Ind ividua ls (and 
presented in accordance with the schedule discussed above) . 
Both short term and long tenn fol lowup of subjects in t h is study 







of cigarette consumption. Several explanations can be developed for 
these findings. First, In a normal environment abstaining from smok-
ing for 24 hours is both stressful and Ineffective in inducing long 
term change. However, the experience of having gone 24 hours in 
sensory deprivation, without smoking and without having felt an exces-
sive amount of stress, may have a greater impact on post-treatment 
behavior. Secondly, this change in smoking pattern achieved through 
sensory deprivation may be perceived as more of a personal achievement 
under the individual's own control, rather than changes Induced by 
aversive reinforcement or group pressure. The knowledge of success-
ful completion also may help bolster one's resistance afterwards when 
smoking cues are encountered in the normal environment. One of the 
advantages of the sensory deprivation technique is the fact that it 
is simpler, briefer, and more economical to conduct than most. Only 
a single session is required, only one monitor is needed to treat any 
number of patients, no group interaction is required, and the whole 
operation can be almost completely automated. Future tests in the 
technique of sensory deprivation and smoking modification wi I I include 
longer periods of deprivation and messages obtainable on a self 
demand basis. Presumably, this procedure would ensure that the 
messages are heard when stimulus hunger is at Its highest; and at the 
same time would enable the subject to feel that he is more in control. 
In conclusion, it must be stated that even though no completely 
effective method tor elimination of cigarette smoking has been con-
ceived, the state of the art is becoming more advanced. Smoking 
itself is becoming passe . The 1964 Report from the Surgeon General 
on the health hazards of cigarette smoking put this medical problem 
in the pub( ic eye. And slowly since 1964 to the present, the public 
has taken responsibl e steps to both outline the hazards associated 
with smoking and to effect a reduction In smoking to the greatest 
extent possible. From the "warning" issued on cigarette packages, to 
the ban on television advertising, to the increased prohibition of 
smoking in public places, this campaign goes on. And with the ever-
increasing campaign against smoking there is sure to come an equally 
increasing demand for a fai I safe "how to quit smoking" technique. 
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During fiscal year 1964, the cost of ml litary retired pay was 
$1.2 bll lion. During fiscal year 1978, the annual cost wil I have 
risen to $9.8 bll lion and the Department of Defense estimates that 
under the current retirement system, the annual cost of military 
retirement wl I I be $34 bll lion by the year 20000 
Senator Thomas Eagleton postulates that, unless action Is taken 
to control the growth of mi Jitary pension costs, "in future years 
the question of economic priorities could become 'guns or pensions•. 11 1 Representative Les Aspin has compared ml lltary retirement benefits 
with those aval lab le In the private sector; with the exception of 
vesting*, he found military benefits to be the most generous. 2 Twice In the past year, Representative Les Aspin has submitted legislative 
proposals to alter the current non-dlsabil ity retirement system. His 
most recent proposal, In which military retirement benefits would be 
computed under the same formula currently used for members of Congress, 
was Introduced directly to the House without prior committee action. 
Although Representative Les Aspin's proposal was defeated 247-
148, it represents only the first skirmish in what promises to be a 
lengthy, complex, and at times, emotional attempt by the Congress 
and the Executive Branch to gain some measure of control over the 
rapid growth in the cost of mi I itary retirement. In addi·tlon to 
Representative Les Aspin's proposals, there has been a concentrated 
and highly visible media campaign since January to inform the pub I ic 
of the costs and the impact of increasing retirement costs upon the 
Department of Defense. Growth In retirement cost is displayed in 
Figure I. 
II. RETIREMENT MODERNIZATION 
The impetus for change has not come from Representative Les 
Aspln or other critics of defense spending, but from the Department 
of Defense. While the primary goal of the military's proposal is to 
reduce the annual cost of retirement there is adequate economic 
justification for such change, despite claims that such action Is 
yet another example of a perceived "erosion of benefits". The 
Department correctly rationalizes that since monetary compensation 
for active military service has been raised to a level roughly com-
parable to the wages and salaries paid by non-military employers, 
it fol lows logically that the compensation paid to retirees should 
also reflect a measure of comparability to the pensions paid to 
vesting: the amount of time a person must work for an organiza-
tion before qualifying tor a pension. in the ml lltary one does 
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retirees from the private sector or from non-military public 
service. 
The Department of Defense, in the Uniformed Services Retirement 
Modernization Act, proposes sweeping reforms which wil I, in the long 
term, reduce the cost of retirement by altering the formula by which 
annuities are computed and paid. However, despite the radical alter-
ations proposed, the new retirement system woufd ·only decrease the 
annual cost of retirement benefits by less than five percent by the 
year 2000. 
Although the legislation was submitted annually between 1973 
and 1976, the Congress took no action other than to conduct sub-
committee hearings. Both the Congress and the Defense Manpower 
Commission objected to provisions of the legislative proposal which 
are related to the Integration of retirement benefits with Social 
Security payments (retirement annuities would be reduced to reflect 
the government's contribution to Social Security benefits earned as 
a result of mi lltary service). In addition, the Defense Manpower 
Commission has also proposed reform of the retirement system. Under 
their proposal, pensions would be payable only after 30 years of 
non-combat service or a 30 year equivalent which would be based upon 
a formula which would provide a bonus credit for combat assignments. 
The Department of Defense has prepared the Retirement Moderni-
zation Act for submission to the new Congress, but such submission 
has been delayed until a Presidential "Blue Ribbon Committee" con-
ducts a review of the total pay and benefit structure of the armed 
forces. It is expected that this review will not be completed 
untl l 1978. 
Another complicating factor in the process of retirement 
modernization is the public pronouncements of the service chiefs. 
While Internally decrying the pernicious Impact of Increasing 
retirement costs upon the Department of Defense budget, they 
publicly complain about attempts by Congress to alter the benefit 
structure of which retirement ls the most significant and costly. 
"Erosion of Benefits" has become a cal I to action, with ml I itary 
personnel giving scant attention to the substantial improvements 
in benefits which accompanied the introduction of the all-volunteer 
concept. Military special interest organizations and military-
oriented publications have aroused such a furor over the "benefits 
erosion" Issue that the Service Secretaries and the members of the 
Joint Chiefs of Staff have asked for a moratorium on changes to 
the benefit structure, citing the adverse impact these proposals 
for change have had upon morale. 
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I I I. THE PROSPECTS FOR CHANGE 
Despite the outcry against cha nge, t he iss ue is no longer "if" 
'the retirement system w I I I be changed, but rather "when" such 
changes will be legisla t ed. 
The Retirement Modernization Act , the recommendatio ns of t he 
Defense Manpower Commission, and t he proposa ls of Representative 
Les Aspin are all linked t o one primary goal: the reduction of the 
annual costs of mil i tary retirement. The alternatives proposed to 
date are all ext remely complex and with t he excepti on of Representa-
tive Les Aspin 1s proposal, wi II ultimately result in no significant 
savings. His proposal is such a radical departure from the current 
practice that it can only be considered a starting position from 
which to compromise toward some central area of agreement. 
Because the proposals to alter the reti r ement system are com-
plex, there will be lengthy Congress ional hearings with attendant 
pressure from military special Interest groups. This factor in 
itself would make near-term action on the proposed legislation 
unlikely. The Defense Department could accelerate the process by 
both simplifying the legislative propos a l and by educating Congress 
and t he serviceman on t he rationale which so strongly supports t he 
change; to date no suc h actions have been taken. 
Another important factor in determining when ser ious debate 
cou ld begin is t he relat i ve pr iority which wil I be g iven this 
legislation in Congress. Since President Carter has submftted--or 
w i I I with In the year--proposed I eg is I at ion on the prob I ems of 
energy, tax-reform, nationa l hea lth insurance and welfare refo r m, 
al l of which are extremely complex issues of grea t er socia l and 
economic Importance to t he nation--there appears little l i keli hood 
that proposals to reform the military retirement system will 
receive Congressional attention in the foreseeable future. 
IV. A PRESCRIPTION FOR REFORM 
The Congress and the Department of Defense both desire a 
reduction in the annual cost of military retiremen t . The Congress, 
faced with ever-increasing demands upon finite ly limited t ime, 
pr efers t o examine proposals which are, if at al I possib le, straight-








interest groups which represent his interests, has as his goal the 
maintenance of a retirement benefit level which is, at a minimum, 
equal to that currently received. Assuming that such an Individual 
is rational in an economic sense, his interest · ls in the maintenance 
of the present value of his benefits and he is economically indif-
ferent to the shape of his retirement income stream so long as it 
is not reduced in the present value sense. 
The military services, while supporting efforts to reduce 
annual costs, must also satisfy their objective of recruiting and 
retaining adequate numbers of personnel, of sufficient quality, 
to maintain the desired level of combat readiness. Proposals which 
have been made thus far to reform the retirement system have been 
oriented solely toward a reduction in the annual costs of the 
system and have included a reduction in the present value of the 
future benefit s payable to the mi I itary retiree. In taking such 
an approach, the Department of Defense wil I be able to effect a 
reduction in the annual costs, but this goal wil I be achieved at 
the expense of the goals of both the individual serviceman and 
those of the services to recruit and retain these same servicemen. 
Because the serviceman wil I lose in thi s reform batter, he and 
his special intere st partner s wil I vigorously battle against the 
proposed changes. 
There are, however, alternatives which can simultaneously 
satisfy the goals of the Congress, the Department of Defense, the 
services, and the individual. Such an alternative~is described in 
the succeeding paragraphs. 
Since an individual serviceman is interested in maintaining 
or increasing the present value of his retirement benefits, he 
will not, if rational in the economic sense, object to any change 
in the method upon which his retirement annuity is computed, so 
long as the net result of such changes is not financially negative 
In a present value sense. 
Income redistribution is a method which can satisfy the objec-
tives of al I those who have an interest in the military retirement 
system. The alternative proposed in the next section is based 
upon the economic principle that a dollar today is worth more than 
that same dollar 20 years in the future. Toi I lustrate, a $1.00· 
investment today would, with an annual return of ten percent, be 
worth $1.61 after five years; at ten percent, a $1.00 return five 
years in the future would requ i re an investment of only $0.62 today. 
As described in the next section, the income redistribution "alter-
native would satisfy the objectives of all "players", could be 
implemented immediately and could provide annual savings i n excess 
of $2 bl Ilion within ten years. 
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V. A REDISTRIBUTION OF RETIREMENT INCOME 
The assumption made In det ermining how retirement income s hou ld 
be redistributed was based upon the authors' judgmenT of when they 
believed the need for Jncome to be the greatest. From observation 
and personal experie nce, It was estimated that at about age 33, t he 
typical officer was faced with a need for a large sum of money wit h 
which to finance the downpayment on a house. Again, prior to age 40, 
the officer Is faced with the need for additional Income with which 
to finance college-level education for his child ren. 
Writing in the American Economic Review In June, 1969, Lester 
C. Thurow presented a theory entitled 'the "Optimal Lifetime Distri-
bution of Consumption Expendltures 11• In this article, he theorized 
that for an urban fami ly, the greatest demand for income occurs at 
the age of 42 and that prior to the age of 45, the optimal distribu-
tion of income exceed s the income received. As theorized in the 
article, prior to the age of 45 demand exceeds supply of income and 
after that age, the supply exceeds demand. lt would appear that our 
estimates of the military officer's des ired income distribution are 
consistent with Thurow's theoretical pro j ections. 
It must be emphasized that the proposed solution to the problem 
of the high cost of ml litary retirement benefits is only one of an 
infinite number which could be developed using the concepts of income 
redistribution and present value analysis. Such alternatives are, 
in the authors' view, superior to those proposed by the Department 
of Defense because they offer the opportunity to save slgnlficant ly 
more money annually without impacting adversely upon the present 
value of the serviceman's benefit. 
Implicit in the development of this alternative is the assump-
tion that the Congress wll I continue to evaluate al I programs in 
terms of costs in "rea I dollars" (that Is, the actual dollar tota l 
paid from the Treasury) and not In terms of the "present value" of 
program costs. The key factor in the income redistribution alterna-
tive is that the present value of the retirement annuity wil I have 
as its floor the present value of the annuity payable under the 
current system. 
The retirement system currently in effect in Australia, which 
Is described in Section VI, utilizes an income redistribution scheme. 
However, the Australian system bases its "commutation" alternative 
upon the maintenance of an exact equil lbrium, in terms of actual 
dollar expenditures, between the sum of I ifetime annuity benefits 
available under the basic program and the alternative Income stream. 
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Ae Analysis of the Alternative 
I. Assumptions 
- Military personnel can be made economically indifferent 
to changes in their future pension benefits if the present 
value of future income streams under the proposed alterna-
tive equals the present value of future income streams 
under the current system. 
- There is no inflation. This assumption is made only for 
ease in calculations and has no impact upon the validity 
of the concept under conditions in which inflation Is 
present. 
- Calculations are based upon: 
* Officers at age 33, with ten years of service. 
* Enlisted at age 29, with ten years of service. 
* Bonuses computed upon the I ife expectancy at the earliest 
retirement date. For officers, 30 years from age 43; 
for enlisted, 34 years from age 39. 
* The officer wil I achieve the rank of Commander within 20 
years of service; the enl lsted man wil I achieve the rank 
of Chief Petty Officer. Failure to achieve these ranks 
wil I result in reduced bonus payments, but maintenance 
of the present value of the lifetime income stream for 
the rank achieved wi II be ensured. 
- The rate of time preference for both officers and enl lsted 
is ten percent. One could argue that the rate is higher 
for those whose income does not equal desired levels, but 
the assumed rate is consistent with that used within the 
Department of Defense for present value analysis. 
B. Proposed Retirement Formula 
I. Current System 
2 1/2% per year of service to a maximum of 75% after 30 
years. 
- Annuity based upon pay rate in effect at the date of 
retirement. 
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2. Proposed Alternative 
- Retirement annuity reduced to 35% of final basic pay for 
20 years of service. 
- For service beyond 20 years, annuity increased 3% per 
year to a maximum of 65% after 30 years .• 
- Payment of two bonuses, one during the 11th year of ser-
vice. For officers, the bonus would be payable only 
after selection for promotion to the rank of Lieutenan t 
Commander; for enlisted, the bonus woufd be payable upon 
Incurring a contractual obligation for cumulative service 
total ling 16 years. 
- Second bonus payable during the 16th year of service. For 
officers, failure to be selected for promot ion t o 
Corrvnander would require a reduction in t he size of the 
second bonus paid to ensure that the total prese nt va lue 
of the I ifetlme benefit would not excee d that current ly 
paid. Similar criteria would be established for enlisted 
personnel. 
- Detailed comparisons of the current and proposed systems 
are provided in Figures 2, 3, and 4. 
C. Advantages of the Proposed Alternative 
Advantages to the serviceman 
Provides near term bonuses at critical need points in his 
career. 
In the worst case, there is a zero net change when com-
pared to the present system. 
Improved benefits for service beyond 20 years. 
Advantages to the Department of Defense and Congress 
- Provides a large reduction in the undi scounted costs of 
military retirement benefits. 
- Reverses the upward trend of retiremen t costs as a 
percentage of the Defense budget. 
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Advantages to the military services 
- Provides Incentives to remain beyond 20 years of service, 
when compared with the present system. 
D. Sample Computation 
Officer, selected for promotion to Lieutenant Commander 
Age 33 
Retirement as a Commander, after 20 years of service. Age 
at retirement 43, I ife expectancy at retirement 30 years. 
I. Current System 
- Final base pay: $1,981.80 
- Annuity: 50% of final base pay: $11,892 per year 
- Total lifetime payments: $356,760 
- Present value of I lfetime Income stream at 10% discount 
rate, present value computed from age 33: 
(9.779 - 6.145) x I 1,892 = $43,215 
2. Proposed Alternative 
- Final base pay: $1,981.80 
- Annuity: 35% of final base pay: $8,324.40 per year 
- Annuity reduction: $3,567.60 below current system 
- Present value, at age 33, of reduction: 
(9.779 - 6.145) X 3,567.60 = $12,965 
- Bonus payments 
Year II: $6,482 (1/2 of present value of reduction) 
Year 16: $10,440 (1/2 of present value of reduction, 
payable five years after initial payment) 
- Total lifetime payments: annuity plus bonus payments 
8,324 X 30 + (6,922 = $266,642 
- Present value of lifetime payments (at age 33) 
8,324 X (9.779 - 6.145) + 12,965 = $43,215 
- Differences from current system 
Total payments: 356,760 - 266,642 = $90,I 18 Savings 




Retirement Benefits - Current System 
Present Value 
Years Ret Years to 1 Annuity Annual2 Total Payment of Annult~ at Rank Service Age ~rta I ity <% of BP) Annuity in LI fet ime Age 33 
0-4 .20 43 30 50 10,296 308,880 37,416 
0-5 20 43 30 50 11,892 356,760 43,215 
0-6 22 45 28 55 15,300 428,40 0 43,364 
0-6 24 47 26 60 16,692 433,992 40,261 
0-6 26 49 25 65 19,608 490,200 38,726 
0-8 30 53 22 75 29,6 16 651,552 38,589 
E-7 20 39 34 50 5,460 185,640 20,218 
E-8 22 41 32 55 7,200 230,400 21,845 
E-9 26 45 28 65 I0,596 296,688 21,446 
E-9 30 49 25 75 12,228 305,700 16,483 
1Rounded to nearest year. Source: U.S. Bureau of the Census, Statistical Abstract of the United 
States: I 976. 
2 Based upon I October 1976 pay rates. 
3For enlisted personnel, the present value of the bonus and annuity Is computed from age 29, the 
age at which the typical enlisted man with enter his I Ith year of service. -
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Figure 3 
Retirement Benefits - Proposed Alternative 
Present Value of 
Years Ret Years to Annuity Annual Bonus Total Payment Total Payments 
Rank Service Age Morta I ity (% of BP) Annuity Paid In LI fet lme at Age 331 
0-4 20 43 30 35 7,205 14,134 230,284 37,416 
0-5 20 43 30 35 8,324 16,922 266,642 43,215 
0-6 22 45 28 41 11,407 16,922 336,318 46,787 
0-6 24 47 26 47 13,076 !6,922 356,898 44,504 
0-6 26 49 25 53 15,989 16,922 416,647 44,543 
0-8 30 53 22 65 25,670 16,922 581,662 46,413 
E-7 20 39 34 35 3,823 7,912 137,894 20,218 
E-8 22 41 32 41 5,373 7,912 179,848 22,364 
E-9 26 45 28 53 B,643 7,912 249,916 23,555 
E-9 30 49 25 65 10,600 7,912 272,912 20,351 
1
For enlisted personnel, the present value of the bonus and annuity Is computed from age 29, the 
age at which the typical enlisted man wll I enter his I Ith year of service. 
Years 
Rank Service --













Current System vs Proposed Alternative 
Total Lifetime Payments 
Current - Proposed= Savings 
308,880 - 230,284 = 78,596 
466,760 - 266,642 = 90,I 18 
428,400 - 336,318 = 92,082 
433,992 - 356,898 = 77,094 
490,200 - 416,647 = 73,553 
651,552 - 581,662 = 69,890 
185,640 - 137,894 = 47,746 
230,400 - 179,848 = 50,552 
296,688 - 249,916 = 46,772 
305,700 - 272,912 = 32,788 
0 
Present Value of Lifetime 
Annuity/ Bonus at Age 33 or 29 
Current - Proposed= Savings/ (Cost) 
37,416 - 37,416 = 0 
43,215 - 43,215 = 0 
43,364 - 46,787 = (3,423) 
40,261 - 44,504 = (4,243) 
38,726 - 44,543 = (5,817) 
38,589 - 46,413 = (7,824) 
20,218 - 20,218 = 0 
21,845 - 22,364 = (519) 
21,446 - 23,555 = (2,109) 
16,483 - 20,351 = (3,868) 




E. Potential Savings When Implemented 
Assumptions 
- 26032% of retirees are officers (see Figure 2) 
- 73.68% of retirees are enlistsd 
- "typical" retiree is 
- an 0-5 with 20 years of service 
or 
- an E-7 with 20 years of service 
. 
- number of retirees is 1,300,000 
- Potential Savings-Annual (upon full implementation) 
- Officers 
90, 11 B Net reduction in annuity= 30 years= $3,004 per year 
(I.3M) X (.2632) X 3,004 = $1,027,845.000 
- En Ii sted 
Net reduction in annuity= 47,746 34 years= $1,404 per year 
(I.3M) x (.7368) x 1,404 = $1,344,807,300 
Total potential annual savings: $2,373,652 
F. Additional Potential Savings 
- Upon retirement, the government could offer the retiree an 
option or options similar to the fol lowing: 
- A single payment equal to the present value of the annuity 
payable during retirement 
- A lump sum payment equal to a percentage of the present 
value of the annuity (e.g. 25% and 50%) plus a reduced 
annuity 
- As described in Section VI, similar alternatives are avai table 
to retirees from the Australian Defence Forces 
For illustrative purposes, the retiree is assumed to be a Commander 
with 20 years of service, age 43. 
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Alternative I -- Lump Sum Payoff 
Present Value of Annuity at age 43 = (9.427) x 8,324 = $78,470 
Potential Savings= $249,720 - 78,470 = $171,2 50 
Alternative 2 -- Payment of 25% of annuity, with reduced annuity 
payments 
Present value of 25% of annuity at age 43 = 
(90427) X 8324 X 0.25 = $19,618 
Reduced annuity = $6,243 x 30 years= $187,290 
Potential Savings= $249,720 - (187,290 + 19,618) 
= $42,812 
Alternative 3 -- Payment of 50% of annuity, with reduced annuity 
payments 
Present value of 50% of annuity at age 43 = 
(9.427) X 8324 X 0.50 = $39,235 
Reduced annuity = $4,162 x 30 years= $124,860 
Potential Savings= $249,720 - (124,860 + 39,235) 
= $ 85,625 
VI. MILITARY RETIREMENT BENEFITS 
--THE AUSTRALIAN ALTERNATIVE 
The proposal for a redistribution of r etirement benefits is 
not new; such a system has been incorporated In the Australian De-
fence Forces Retireme nt Benefits Scheme, introduced in 1948 and 
amended in 1972. 
This legislation rnvolved the establishment of an actuarially 
based super-annuation scheme, membership In which was compulsory, 
financed partly by membershi p contribu t ions and partly by govern-
ment subsidy, and administe red by an independent statutory 
authorityo The range of benefits included pensions payable on 
retirement, pensions payable to persons lnval lded from t he Defence 
Forces, and pensions payable to dependents where the death occurred 







Like the American system, pensions are payable on retirement 
after 20 years of effective service. The Australian system is com-
plicated slightly for officers who, as well as the required 20 
years, have a retirement age for ranks obligation. Retirement 
before the required age results in a penalty payment. 
The rate of retirement pay payable to an eligible member is a 
percentage of the member's annual rate of pay at the date of retire-
ment, the percentage being determined by the member's total number 
of years of effective service. Table I indicates that these per-
centages are not as generous as the current U.S. system. 
A. 
Table I 
Retirement Pay: Officers and other ranks (enl lsted) who have 
completed 20 or more years of effective service. 
Total Completed Years Retirement Pay as a % of 







The Australian retirement scheme al lows for a redistribution 
of income. The procedure which the member can elect to accept on 
retirement ls termed"commutation". The effect of commutation is 
that It provides the member, on his retirement, four times his 
annual pension as a single payment. The member's pension reduces 
according to the fol lowing formula: 
Reduced Annual Pension= AP - f 
where: AP= Annual Pension Payable, i.e., a percentage 
of member's pay depending on years of service 
C = Commutation i.e., 4 x AP 
F = Life expectancy factor, i.e., expected life 
less age at last birthday 
Examples using this commutation method within the American environ-
ment are shown in the accompanying annex. 
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ANNEX VI-A 
Commutation: An Australian Experience 
Assumptions 
There is no inflation 
No penalty payments have been considered which could app ly 
using Australian data 
Calculations are based on U.S. rates of pay 
The U. s. Congress, I ike the Austral Ian Parl iament, is 
concerned sole ly with the amount of money required to 
finance ml I it ary ret i rement benefits and not with the 














Alternat i ve I (wit hout commutation) 
Annual Pens ion ($23,784) x .50 = $ I 1,892 
Lifetime Payment 
Present Val ue of Lifet ime 
Payment 
Alternative 2 (wit h commutation) 
Annual Pension 
Commutation Payment 
(received at age 43) 
= $356,760 
= $112, I 06 
= $ I I, 892 
= $ 47,568 
Reduced Annual Pension= AP - f 
= I I 892 - 47,568 = , 30 $ 10,306 
Lifetime Payment = $309,192 + 47,568 














Alternatives I and 2 cost the government the same in terms 
of total dollars 
The member greatly be~eflts by the commutation procedure 
It must be remembered that Australians contribute 5.5 per-
cent of their gross pay to this retirement scheme 
VI I. SERVICE BEYOND TWENTY EARS 
The purpose of this paper was to describe an alternative to the 
current retirement system which could reduce the annual cost of 
military retirement benefits (the goal of the Congress and the Depart-
ment of Defense) yet not reduce the present value of those benefits 
when compared to those currently available (the situation in which a 
serviceman is economically Indifferent to change). In addition, the 
alternative presented would improve the present value of the benefits 
payable for service beyond 20 years. 
However, despite the increases provided for service beyond the 
minimum, both the current system and the proposed alternative are 
defective in that under either scheme there is no economic incentive 
to remain on active duty beyond the point of maximum return In terms 
of the present value of the retirement income stream. For both 
officers and enlisted personnel, this maximum is achieved after 22 
years. While the value of the lifetime retirement income stream con-
tinues to grow in terms of actual dollars received, the present 
value of this income stream declines after the 22 year point. 
One could argue, at least in the case of officers, that there are 
adequate--although non-economic--incentives to remain beyond 22 years. 
In the Navy, it is at this point and beyond that the "successful" 
naval officer reaps the rewards of sustained superior performance with 
prestigious assignments such as command of capital ships, command of 
major shore activities and positions of significant responsibility in 
headquarters staffs. It could be that such non-economic incentives 
are adequate to retain sufficient numbers of qua I ity officers. However, 
there are few "prestigious" assignments for senior enlisted personnel. 
The lack of similar non-economic incentives is reflected in the 
retention profile presented in Figure 5, which shows that only I.I 
percent of enlisted personnel entering the service wi I I remain on 
active duty for 25 years (versus 13.4 percent for officers). 
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Beyond 22 years, the active duty pay sc hedule provides for on t y 
one pay raise for service prior to complet ion of 30 yea r s. The raise 
for this eight year period is less than ten percent fo r eithe r 
off I cer or en I i sted. In terms of either rea I do 11 ars or t he present 
value of mf l itary compensat ion, t here is simply no economic incentive 
to remain on active duty. Given the choice of remain ing at a 
pers onal economic loss or leaving the service to pursue a second 
ca reer, the overwhelming majority of ml lltary men choose the latter. 
Figure 5 
Officer and Enlisted Reten t ion 
(current experience) 
Number 

















If the services desire to retain greater numbers of officers 
and enlisted personnel for full careers, that is 30 or more years, 
they must develop economic incentives to remain on active duty. 
The Retirement Modernization Act proposes a negative incentive by 
penalizing the retiree for leaving prior to completion of 30 years. 
A more effective approach, particularly in the emotional area of 
military benefits, might be a positive economic incentive to remain 
on active duty. Development of such an alternative is beyond the 
scope of this paper. 
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